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To Men Who Are Looking Ahead to 


You know that any successful career is built on a solid foundation 





a FUTURE CAREER. 
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by thorough training.... You know that present day opportunities 
are great in any phase of activity, but above all you know that Aviation 
presents the greatest opportunities. .-. You know it is the youngest, fastest 
growing and the largest industry in today's field of activity, which is but 


a preview of its future. 


MEN, 
prepare yourself. 


if you want a future career in AVIATION ... NOW is the time to 
Take advantage of the opportunities presented by 


America’s most promising industry — American Aviation. 


CURTISS-WRIGHT TECHNICAL INSTITUTE offers 
you specialized and proven training in Aeronautical En- 
gineering and Master Aviation Mechanics. The completion 
of this thorough training will prepare you with a solid 
foundation for a future career and is designed to enable 

you to advance to a position of trust 


in the heart of the Aircraft Industry. 
C.A.A. and the U. S. Dept. of Immigration for Non-Quota 
Foreign Students. 
vantage of today’s opportunity NOW . 
full information TODAY. 


It is approved by 


Our graduates are in demand. Take ad- 
. Send coupon for 





and responsibility as well as enhance 
your earning power. This fact is 
proven by the success of CURTISS- 
WRIGHT TECHNICAL graduates 
in all phases of Aviation Activity. 
What this school has done for them, 
it can do for you. 
CURTISS-WRIGHT TECHNICAL 
INSTITUTE, established in 1929, is 
a | one of America’s most distinguished 
aeronautical schools. Specializing in 
AERONAUTICAL ENGINEER- 
ING and MASTER AVIATION 
MECHANICS, it is endorsed 
by the industry, accredited by 
educators. It is located at 
Grand Central Air Terminal, 

















TO YOUNG MEN OF 17 


Continue your studies and complete your High School edu- 
cation, if possible, But, if your plans are upset and you 
want to equip yourself for greater practical value to the 
war effort, CURTISS-WRIGHT TECHNICAL INSTITUTE 
offers you an opportunity to complete your education for 
a lifetime career plus training for wor service, both at the 
same time. 


Upon completion of this thorough technical training, you 
will have a solid foundation for a future career and place 
yourself in a position to enjoy a prosperous future with 
greater opportunities and rapid advancement. In case of 
military service, you will be in line for higher technical 
grades and ratings. 


For complete details mail the coupon TODAY. 





















NO FLYING INVOLVED 


THIS TOWER OVERLOOKS AVIATION’S MOST DISTINGUISHED SCHOOL OF AEROUAGEES 


CURTISS hg WRIGHT 
TCCHIN ICAL |. ye eee 


GRAND oe AIR TERMIOAL 
1225 AIRWAY, ¢ 
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UNDER PERSONAL SUPERVISION OF AOR C C. MOSELEY, PRESIDENT AND FOUNDER, SINCE 1929 
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WITHOUT COST GOR OBLIGATION SEND ME FULL 


CO AERONAUTICAL ENGINEERING COURSE 
COMASTER AVIATION MECHANIC COURSE 
O SPECIALIZED ENGINE COURSE 

O SPECIALIZED AIRPLANE COURSE 

(© POST GRADUATE AERONAUTICAL ENGINEERING COURSE 
CO SPECIALIZED AIRCRAFT SHEET METAL COURSE 
( AERONAUTICAL DRAFTING COURSE, HOME STUDY 
() AIRCRAFT BLUE PRINT READING COURSE, HOME STUDY 
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HOW GOODYEAR AIRCRAFT 


CORPORATION SERVES THE 


1. 


AIRCRAFT INDUSTRY , 


By constructing subassem- 
blies to manufacturers’ 
specifications. 

By designing parts for all 
types of airplanes. 

By re-engineering parts for 
quantity production. 

By building complete air- 
planes and airships. 

By extending the facilities 
of Goodyear Research to aid 
the solution of any design 


or engineering problem. 


* 








BUY WAR BONDS 
BUY FOR KEEPS 
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PIONEERING NEW METHODS 
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CLOSE TOLERANCE ON AIRCRAFT PARTS naturally results in 
cheaper, easier, faster assembly, particularly where much unskilled 
labor must be employed. To effect this tolerance control from 
design to finished product, Goodyear Aircraft Corporation in 1941 
set up the Dimensional Control Department of the Engineering 
Technical Service Division. Functions of this Department have 
been the control of dimensional accuracy of engineering informa- 
tion; the specification of tolerances, points of interchangeability 
and of coordination; the accuracy of assembly fixtures, etc. Re- 


sults have been impressive savings of time and money — another 


Goodyear contribution to aircraft mass production. 
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BUILDING PROVEN AIRCRAFT 








OUTER WINGS FOR THE PB2Y CORONADO are among the 


many important jobs, from bomber and fighter components to 


complete Navy Corsairs, speeding successfully along Goodyear 
Aircraft’s production lines. Veteran experience in the field of light 
metal construction plus thirty years of pioneering in aeronautical 
design and production have made such assignments possible. It 


enables Goodyear to deliver quickly, expertly and to the satisfac- 





tion of the armed services and the prime contractor. Valid testi- 


mony to Goodyear operation and construction methods. 
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FIGHTING EDGE 


U.S. Army pilots have flown more Allison-powered fighter 
planes into battle than planes powered by any other 
engine. * Pilots like Allison reliability to get there and 
back — durability to stand up under more fighting 

hours — economy to extend range — smoothness 

to reduce pilot fatigue. * This numerica' 

superiority and these Allison 

qualities have 

added much to 

America’s fighting edge. 

Thousands of enemy 

planes have been downed 

by pilots flying 

Allison - powered 


fighters. 


POWERED BY ALLISON 


P-38— Lightning 
P-39—Airacobra 
P-4o— Warhawk 
A-36 and P-51— Mustang 
P-63—Kingcobra 


Allison has already furnishec 


50,000 engines for use in thes 


LIQUID-COOLED AIRCRAFT ENGINES 


Mion 


DIVISION OF || CENERAL 





KEEP AMERICA STRONG 
BUY MORE WAR BONDS a 


Indianapolis, Indiana 





Every Sunday Afternoon 
GENERAL Motors SYMPHONY OF THE AIR—WNBC Network 
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THE NEW KOLLSMAN MACHMETER is an instrument which 
gives a pilot advance warning when his plane approaches the speed of sound—a speed at which an entirely 
new set of aerodynamic conditions—and dangerous ones—is introduced into the operation of a plane. Since 
the occurrence of this critical speed varies with altitude and the particular type of plane being operated, an 
indication of its approach is important for the testing of aircraft. The new Kollsman Machmeter is typical of the 
special flight test instruments which have been developed by Kollsman for America’s Aircraft manufacturers. 
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KOLLSMAN AIRCRAFT INSTRUMENTS 


PRODUCT OF 


SQUARE J) COMPANY 


ELMHURST, NEW YORK GLENDALE, CALIFORNIA 
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HEY were shooting it out over Truk on 
April 29th and 30th. As hundreds of our 
anes swarmed over the Jap island fortress 
in a devastating strike, the Nips were tossing 
up every oun of anti-aircraft fire they 
could muster. The tropic skies were torn by 
tracer bullets and flak. Some of our aircraft 
were caught in the deadly fire. Yet from the 
fallen planes not a single man was lost! 


22 of our aviators were rescued by the 
U.S. Submarine Tang. She was called in 
from her position on patrol to skirt the 
dangerous shoals and reefs, often under gun- 
fire. Once she paused to give chase to an 
enemy sub. But hour after hour she cruised 
back and forth along the entire southern 
range of the island group to rescue our air- 
men who had been shot out of the skies. Her 
largest single rescue was performed with the 
aid of a battleship’s catapult seaplane which 
had gathered up a company of seven airmen 
who would otherwise have drifted out to 
sea, or would have fallen into the hands of 
the Japs. 


Lieut. Comdr. Richard Hetherington 
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THE “TANG” BY KINGFIS 


loaded 3 men on each wing and perched the 


O’Kane, commanding the U.S. Submarine 
Tang, was called to retriever duty again in 
the direction of Ollan Island. American 
fighter planes, circling overhead, directed 
him to the liferafts as they spotted them. 

Then Commander O’Kane picked up a 
radio message from Lt. John A. Burns 
of Wynnwood, Pa., piloting his observation 
float plane 15 miles distant from the sub, 
where he had sighted some liferafts holding 
our airmen. 


Lt. Burns, with his crewman Radioman 
Aubrey James Gill, started to taxi back and 
forth in his Kingfisher which, as Navy men 
know, is Edo Float-equipped. On some of his 
trips to the sub, Lt. Rowe had fighter cover 
. +. more often, none at all. 

Along about noon, three rafts bearing 
seven men were sighted on the ocean off the 
eastern reef of Truk Atoll. The tide wind 
was carrying them toward the beach—and 
capture. Burns was down there with them. 
He must have known he couldn’t get off the 
water and he deserved great credit. With 
American nerve and resourcefulness, Burns 
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seventh on the edge of the cockpit . . . gunned 
up his motor and literally taxied on the rough 
surface of the sea back to the submarine. 

They struck a terrific cross wind. The 
little Kingfisher was badly battered. But Lt. 
Burns radioed the sub he had plenty of gaso- 
line and ‘‘we are all right.”’ 

It was 5:30 p.m. before Lt. Burns had 
taxied his seven passengers to the sub. It had 
taken six courageous hours to make the trip. 

Now a Kingfisher plane is so small it’s the 
butt of many jokes in the Navy .. .“ It ean 
carry but three men .. . and then only ina 
pinch.” But you can bet there are seven 
American fliers—the crews of 2 torpedo 

lanes, 1 dive bomber and 2 fighters—that 
ce nothing but praise for the tiny craft 
that saved their lives by bouncing back to 
the Tang on her Edo Floats. Edo Aireratt 
Corporation, 414 2nd St., College Point, N.Y. 


EDO FLOAT GEAR 
SERVES THE UNITED NATIONS 
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Why? Because It’s a SPEED NUT 


SPEED NUTS are made of heat-treated, 
live spring steel. They have a live arched 
spring lock and an inward thread lock. 
Live spring action absorbs vibration instead 
of merely resisting it. 


Before Pearl Harbor, over two million a day 
were used on automobiles, refrigerators, 
stoves, heaters, radios and hundreds of 
other products. When the shooting is overs 
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FASTEST THING 


still more will be used because more engi- 
neers have learned that SPEED NUTS are 
lighter, double-locking and faster to apply. 
And in addition to all their exclusive advan- 
tages, SPEED NUTS still cost substantially 
less than other self-locking nuts. Write today. 
TINNERMAN PRODUCTS, INC. 
2086 Fulton Road, Cleveland, Ohio 


In Canada: Wallace Barnes Co., Ltd., Hamilton, Ontario 
In England: Simmonds Aerocessories, ltd., London 
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“STARTING POSITION 
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Bee-lines to Berlin 


A straight line—really straight—is one 
of the hardest things in the world to 
draw. Yet thousands of mathematically 
straight lines are necessary to the build- 
ing of a big airplane like the Boeing Fly- 
ing Fortress and the B-29 Superfortress. 


The master layout drawings for every 
part of a bomber must be made on flat 
sheets of lacquered steel. To insure the 
accuracy of the finished drawing, the 
metal is first scribed with intersecting 
reference lines like those on a gigantic 
sheet of graph paper. And the lines must 
cross each other in perfect 10-inch 
squares, without deviating as much as 
1/1ooth of an inch. 
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Until recently this was a slow and 
laborious job. Draftsmen sprawled across 
the big tables hour after hour, ruling 
in reference lines with straight-edges. 
But the slightest miscalculation — even 
the expansion of metal caused by the 
sun’s heat — might ruin their efforts. 
Drawing the grid lines on master layouts 
for the frames and bulkheads of one 
model alone consumed 5600 hours. 


Boeing engineers determined to 
change the method. They built the 
“Grid Machine” shown above—a simple, 
supremely accurate device that draws a 
dozen parallel straight lines while you 
watch. It never makes a mistake. And 
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Buy War Bonds — to Have and to Hold 


it has already saved thousands of price- 
less hours between blueprint and bomb- 
ing mission. Today the work is done in 
less than a tenth of the former time. 


All through the Boeing plants are sim- 
ilar examples of ingenuity and skill 
applied to the task of building more 
airplanes faster and more economicall 
— speeding the production that shortens 
the distance to Victory. 


When the war is won, Boeing's abilities 
in design, engineering and manufactur 
ing will again be applied to peacetime 
products. You can be sure of any such 
product . . . if it’s “Built by Boeing” its 


bound to be good. 


DESIGNERS OF THE FLYING FORTRESS «+ THE NEW B-29 SUPERFORTRESS ¢ THE STRATOLINER e TRANSOCEAN CLIPPERS BOE I NG 
e o 
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SALT SPRAY TEST 


with a vengeance! 


Test samples of aviation radio components must be subjected to a standard salt 
spray test before they may be installed in Naval aviation equipment. This test is 
designed to prove the durability of the equipment for seaplane operating condi- 
tions. That it does was recently demonstrated in dramatic fashion by the transmitter 
tuning unit pictured at the right. 

As the result of an accident, this unit was submerged for nearly two weeks at 
the bottom of “Censored” Bay. Yet, when it was recovered and installed in another 
transmitter, it was still on frequency and delivered normal power. The value of custom- 
built RCA aviation radio equipment...with its stainless steel construction, silver- 
plating of RF conductors, use of ceramics and hermetic sealing of components 

. was amply demonstrated by this incident. 

Fourteen years of continuous aviation radio experience have resulted in an 
accumulation of experience and standards which are of great value in judging the 
proper application of specialized metals, platings. plastics and processes. Throughout 
the war, RCA continues to apply—and add to—this experience. Postwar, this 
experience will be equally useful in the manufacture of fine commercial aviation 


radio equipment. + 


RADIO CORPORATION 
OF AMERICA 


Camden, N. L 


RCA Victor Division 
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- - - AND THE GLIDERS LED THE WAY 


They said it would come on a night when 
the tide was right—and that’s the way it was. 

Some guessed that it would be Denmark, 
while others predicted it would be the Low 
Countries or straight across the Channel. 
But those who guessed that it would be 
Normandy were right because that’s the 
way it was. 

They claimed that the planes would be 
like swarms of locusts in the sky and the 
ships so numerous that a man would be able 
to walk from shore to shore without once 
getting his feet wet—and that’s the way 
it was. 

And leading the way, they said, would be 
the paratroopers and the *glider-borne in- 
fantrymen, disrupting communications deep 
within the enemy’s lines hours before the 


first assault wave hit the beaches. That’s how 
they said it would be—and that’s the way 
it was. 


*You have read how the airborne infantry, thou- 
sands of them transported in giant gliders, struck 
the first invasion blow. These gliders were designed 
by WACO and were manufactured by WACO, or by 
the eleven other companies building gliders with the 
aid of Waco blueprints and engineering super- 
vision. After the war, you can rely on WACO—one 
of the oldest names in commercial aviation—to con- 
tinue the Waco tradition of better planes for 
better flying. THE WACO AIRCRAFT COMPANY, 
Troy, Ohio, U. S. A. 


NS 


ALL ARMY CARGO-TRANSPORT GLIDERS ARE WACO DESIGNED 
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CABLE TERMINALS 
I) Sockelnut 


|, ROD END TERMINALS 
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Exclusive Features 


*& Low Cost * High Strength 

*& Interchangeability * Prompt Deliveries 

* Simplified Swaging * Interchangeability 

%* Speeds Cable Assembly — * Reduced Service Stocks 

* Saves 90% on Critical Material * No Tightening Distortion 

*& No Engineering Change Necessary * Made of Non-Critical Material 


Approved as interchangeable with B and C Rods furnished on special order to 
types of present standard AN 667 and 668. customer's specifications. 


YT RY" 
& 
NARDON. 


[ARMY ~ 
a ee Ie 
L—<navy Terminal Box 2398 


LOS ANGELES 54, CALIF 
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ARMY AIR FORCES 


Are IN THE VANGUARD./ 


The problem of getting supplies and 
equipment to the many remote and in- 
accessible places so characteristic of 
this global war has been met by aircraft 
to a degree little short of miraculous. 
To the men who fly and service these 
ships nothing is impossible—and to 
them belongs the lion’s share of the 
credit for the magnificent job they are 
doing. Operating conditions often en- 


compass in a single flight, searing heat 
to piercing cold, rarefied atmosphere to 
steaming humidity—all of the extremes 
which test men and spark plugs to the 
limit. Champion-Ceramic Aircraft 
Spark Plugs meet these tests with 
unequalled dependability. This is the 
direct result of more than thirty years 
devoted exclusively to perfecting that 
quality in spark plugs to its maximum. 


INSTALL CHAMPIONS AND FLY WITH CONFIDENCE 
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C26 — Unshielded 

















Bl 


September, 1944 FLYING 





















‘Legs’ tor 8800 Horses 


Surging horsepower from four huge engines en- 
ables this mighty transport to carry tons of cargo. 
Serving as “legs” for this aerial leviathan, Aerols* 
absorb its landing shock and thus provide complete 


protection for the airplane, its crew and freight. 


Today, the immense military transport planes 





are Aerol equipped. This use forecasts the vital 
contribution Aerols will also make to the 


safety and efficiency of after-the-war aviation. 


THE CLEVELAND PNEUMATIC TOOL CO. 
“Pioneers for 50 Years” 

AIRCRAFT DIVISION ° CLEVELAND 5, OHIO 

Also manufacturers of Cleco pneumatic tools, Cle-Air shock absorbers 

for vehicles and Cleveland rock drills for mining and construction. 


Buy U.S. War Bonds and Stamps 


— SEI ROMER: 
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Here is a fuel pump that will be in big demand for postwar 


planes. With its higher pressure range of from 6 to 35 Ibs., 


September, 1944 


with the 


Hew 


ROMEC G-9 


POWER DRIVEN 


FUEL PUMP 





its 400 gallon per hour capacity at 2500 rpm., and its low 


weight of only 2% Ibs.— it’s sure to be a winner. 


Built with a balanced type relief valve with shaft seals that 


are dependable through extreme temperature ranges. This pump 


is now in production. 
In writing, kindly refer 
to type G-9. 

ROMEC PUMP COMPANY 


ELYRIA, OHIO, U.S. A. 


64142 AL 


NON-PULSATING 
PUMPS... ACCESSORIES 
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New hydraulic 


pprrtecne damaged hydraulic hose 
sections used to be a complicated, 
time-consuming process. Attaching stock 
hose to couplings required a giant press 

. and not many front-line bases had 
one. The only alternative was to keep 
thousands of different hydraulic assem- 
blies on hand at all times. 


To improve this difficult supply situa- 
tion, manufacturers developed special 
couplings which could beattached quickly 


and easily to the various sizes of stock 


hose then available. But they weren't 
successful, because the rubber in the hose 
would stretch and flow when squeezed 
between the parts of the coupling. Then 
Pressure would pull the coupling loose. 


FLYING 





hose simplifies front-line repair 


To make these couplings successful, 
B. F. Goodrich engineers developed a 
hose with no layers of rubber outside or 
between the cord plies. Instead, protect- 
ing rubber was forced down into the 
fibers of the cord as it was braided around 


the inner tube. There was no free rubber 


to flow. The jaws of the couplings bit 
into hard rubberized cords only, and held! 

Now Army-Navy standard for medium 
pressure control lines, this new B. PF. 
Goodrich hose is 30 to 50% lighter and 
from 20 to 50% stronger than the old type. 
It is the on/y hydraulic hose that is size- 
controlled within such close dimensions 
that reattachable couplings can be used. 


Front-line hydraulic hose maintenance 


is now simpler and quicker. For instead 
of having to stock thousands of different 
complete assemblies, a few sets of cou- 
plings and a few reels of hose are all a 
base needs. Assemblies are made up on 
the Spot. The B. F. Goodrich Co., Aero- 
nautical Division, Akron,O. HA 


B.E Goodrich 


FIRST IN RUBBER 
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FLYING 


OST versatile of all non-tactical aircraft in the 

U. S. armed services, the Model 18 Beechcraft 
twin-engine all-metal monoplane has been pro- 
duced for the U. S. and allied governments in five 
distinct special-purpose types, ranging from high- 
altitude photographic to bombing and navigation 
trainers, and command personnel and utility trans- 
ports. Fifteen variations of these types have been 
built for specialized uses. 
The Army Air Forces AT-7 Beechcraft navigation 
trainer, for example, has been produced in large 
quantities as a landplane, and has also been factory- 
built as a seaplane or ski-plane, using streamlined 
Edo floats or Noorduyn skis. Quickly convertible 
from a landplane to a seaplane or ski-plane, this 


September, 1944 


type has fulfilled exacting special duties in Alaska 
and the far North, and elsewhere. Precedents for 
these uses were established years before the war, 
when the commercial Model 18 Beechcraft won 
great favor with Canadian airlines and other users 
who required fast, all-season transportation above 
the trackless bush country to mining and fur trading 
outposts sometimes well north of the Arctic circle. 
Landings were made on tree-fringed lakes, and onthe 
open waters of Hudson’s Bay and the Arctic Ocean. 
Its commercial users were exacting in their require- 
ments; its military users are even more exacting. 
Beechcrafts are doing their part, in war as in peace, 
in all parts of the world, in every climate, and under 
all conceivable conditions of flight. 


©c@ena2 fF CR 4A TFT 


Beech Aircraft 


BEECHCRAFTS ARE DOING THEIR PART 


WICHITA, KANSAS, U.S.A, 
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AIR POWER 








Airpower was concentrated for initial French invasion operations. 


Here gliders and tow planes circle to land. 








Note crashed gliders. 


By Brig. Gen. HENRY J. REILLY, O.R.c. 


Decisive victory demands concentration of aviation fire 


instead of its dispersal, says author analyzing invasion. 


HE airplane is not a new weapon. It 
ls not a weapon at all. It is an armed 
weapon-carrier. An armed airplane is 
anew means of delivering fire upon an 
enemy. An unarmed airplane is simply 
anew means of transportation. 


The whole importance of the airplane, 
when armed, depends upon the effective- 
ness of the fire its weapons deliver and 
upon the importance of the target chosen 
lor this fire 

If the destruction by fire of the target 
chosen is the best means of bringing vic- 
tory, then aviation has been used to the 
maximum advantage. If the target chosen 
Snot in this class, then aviation has not 
seen used to the maximum advantage. If 





the target chosen cannot be destroyed by 
aviation fire, then the aviation used has 
been wasted. 

Napoleon said: “Fire is everything; the 
rest is nothing.” 





Expanding on the theme he discussed in 
FLYING last February, that our air- 
power is being misused by failure to 
concentrate if in support of ground 
troops, General Reilly here analyzes our 
use of aviation in recent invasions. He 
argues that in the European war thea- 
ter we disperse aviation firepower; in 
the Pacific we use if properly. While 
FLYING does not necessarily agree with 
all his ideas, it feels that General 
Re'lly's views should be heard respect- 
fully. —The Editor. 











He did not scatter his fire; he concen- 
trated it. His principle was that the de- 
struction of the enemy’s armed forces was 
the quickest and surest road to victory. 

Were he alive today, he undoubtedly 


_ would welcome the addition to his fire- 


power of the powerful aviation fire. He 
would undoubtedly follow his principle 
of concentrating his fire of all kinds on 
the enemy’s armed forces during battle. 

Douhet, on the other hand, believed 
that aviation fire should be used to attack 
widely scattered targets—these targets 
preferably being the means of mobilizing 
armies and navies and of arming, equip- 
ping, supplying and transporting ground 
troops 
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ENEMYS POSITION 
A LAND AND SEA ONE 





BASED AVIATION AND 
SEA POWER 





WITH LAND AND CARRIER 


SIBERIA 














ROO aaa \ 


) 






ENEMYS 

ADVANCED 
SOUTHERN 
POSITION 


These two opposing theories are being 
tested on a mighty scale in war today. In 
our Pacific war theater, the commanders 
of aviation are largely following the prin- 
ciples of Napoleon. In the European the 
ater they are largely following those of 
Douhet. This write that the 
principles of Napoleon are proving more 
successful than the theories of Douhet. 

The air problem in our Pacific opera 


contends 


tions is far more difficult than that in 
the European and Mediterranean wa! 
theater. Yet it is being solved better 


In the Pacific, because of the vast dis- 
tances which must be covered, we must 
capture base after base from the enemy if 
we are to use land-based aviation against 
Japan itself. To capture such bases we 
must use triphibious forces made up of 
ground troops, carrier-based planes and 
warships. 

In the European theater, the question 
of sea-based planes is subordinate because 
Great Britain, our main base for land- 
planes, is only a short distance from the 










ASSAY 


enemy. in the Mediterranean theater, our 
bases in North Africa, Sicily, Corsica and 
Italy are only a short distance from the 
enemy, while the aviation of our Russian 
allies is face to face with that same enemy 
for hundreds of miles along a land front. 
In these theaters, Navy surface ships and 
submarines play a small part by compari- 
son with the ground forces 

In the war against Japan. we have the 
typical situation for the United States, to- 
day and in future wars. From the United 
States as a base, we must cross an ocean 
to get at the homeland of any European 
or Asiatic enemy in order to defeat him 
decisively. Conversely, an Asiatic or Eu- 
ropean enemy must cross an ocean to get 
at our homeland. 

The present operations in Europe are 
not typical of this problem because, with 
Great Britain on our side, the combined 
naval forces of the United States and 
Britain are far superior to those which 
can be brought to bear against us in the 
Atlantic. The Atlantic is in our hands. 


SOUTHEASTERN PART 
UNDER U.S.CONTROL 


LEGEND: 
Gx ENEMYS CITADEL 
Wa... OUTER DEFENSE LINES 

—_—— OFFENSIVE DEPARTURE LINES 









and our 


line ot departure tor operations 
against the enemy’s homeland is along the 
shore line of Continental Europe instead 
of our own shore line 

The operations in Europe are a special 
case and not typical of what the United 
States must ordinarily meet in war (see 


map). The Pacific situation shows clearly 
what strategy and tactics we need. We are 
accustomed to thinking in terms of such 
situations because of our geographical po- 
sition. But in the Atlantic theater we al- 
ready have land bases, especially for our 
strategic aviation, while in the Pacific we 
must capture such bases. The special 
European situation has only confused the 
issue. In military operations on the con- 
tinent of Europe we should use the aif 
strategy and tactics which have already 
proved so successful in the Pacific. 
From the evidence to date, it is possible 
to conclude that, although improvements 
have been made, the use of air in triphib- 
ious operations in the European-Med- 
iterranean area does not yet come up to 
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ENEMYS POSITION 
A LAND ONE WITH LAND 
BASED AVIATION AND 





NITED 
STATE 


ATLANTIC OCEAN. 
COMPLETELY UNDER 
ALLIED CONTROL 


OUTH 
AMERICA 


the U. S. 


our failure to 








erations 
long the the standard set in the Pacific area. 
. instead We landed in North Africa in the face 
of relatively slight resistance. In Sicily 
a special we only had to overcome the resistance 
» United of a few Italian divisions which appar- 
war (see ently intended to give only a_ token 
s clearly resistance, and a few German -divisions 
|. Weare left to fight a rear guard action. At 
of such Salerno, we again had considerable diffi- 
hical po- culty and only reached Naples, 20-odd 
or we al- miles away, more than 20 days after we 
for our had landed. 
acific we At Anzio, we got ashore but were un- 
special able to expand the bridgehead and flank 
used the the Germans from the Cassino line as we 
the con- had planned. All parts of the bridgehead 
the air were constantly under German artillery 
already fire. Probably only the fire of our war- 
fic. ships kept the Germans from driving us 
possible back into the sea. 
yvements In none of these cases did our airpower 
| triphib- give such direct support to our ground 
>»an-Med- troops as the Russians give theirs. 
ne up to As was true of our landing in Africa, 


the planning and staff work for the land- 


— Ve 


oo OFFENSIVE 
DEPARTURE LINE. 





AFRICA 


The map shows why we must capture Pacific bases with air, sea 
and ground forces on an equal basis—a normal situation for 
But in Europe, the author says, our possession of 
British air bases has confused the issue and is responsible for 
use aviation effectively in 


such combination. 


FLYING MAP __ BY WAL MORAQIS — 





ing in Normandy was excellent. Despite 
the enemy’s fire, everything worked 
smoothly and landings were effected upon 
a number of beaches. One of these 
beachheads was almost lost but was 
finally held and successfully expanded. 
The original dispatches indicated that 
there had been successful landings on 
our left, between the Orne and the Seine. 
If so, they were subsequently lost be- 
cause the beach from the mouth of the 
Orne to the Seine is not in our possession 
at the time of this writing. 


The enemy is reported to have had lo-. 


cal reserves consisting of two infantry 
divisions and one armored division with 
their field guns, antitank and antiaircraft 
artillery and guns. 

Without the supporting fire from our 
warships, it is doubtful if our landing 
could have succeeded. Since the country 
mounts in various degrees as the troops 
proceed inland, our Naval artillery, de- 
spite its flat trajectory, could lend fairly 
close support to our advancing ground 
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troops. This Naval artillery, particularly 
the large caliber guns, furnished the 
principal answer to the enemy’s coast 
defense cannon. 

A tremendous amount of aviation was 
present. There is no doubt but that a 
considerable amount was needed to keep 
the skies clear of enemy aviation. On 
the other hand, a much larger proportion 
of this force of aviation could have been 
used for a direct attack upon the enemy 
guns, troops and tanks brought.up in 
increasing numbers. 

Later, in the attack which ended in the 
surrender of Cherbourg, 1,000 planes, as 
well as all available artillery ashore, were 
used to produce a concentration of fire 
which, from available reports, was a far 
greater concentration than used at any 
time during the landings. Long range 
strategic bombing was apparently not re- 
sumed for several days after the landing. 
When it did resume it meant a propor- 
tionate diminution of air support for the 
troops ashore struggling forward. 

While our right pushed across the 
Cotentin Peninsula and cut off and cap- 
tured Cherbourg, our left has made little 
material advance since the end of the first 
few days except for the British capture of 
Caen, which was once reported captured 
a few hours after the landings. 

If any evidence were needed of the 
necessity to concentrate both artillery 
and airpower in attacking strong points, 
it is furnished by the capture of Caen, 
where General Montgomery followed the 
tactics he used at El Alamein, and turned 
a concentration of both artillery and avi- 
ation fire on the enemy. 

The situation on our left has been due 
to the enemy’s fire being concentrated 
to a greater extent in this region than has 
been the case on our right. In the first 
place, the enemy’s coast defense batteries 
in the Le Havre neighborhood can fire 
not only into our left flank, but also into 
the left rear of that flank. Enemy coast 
defense batteries on the south bank of 
the mouth of the Seine can fire into the 
ships and landing craft of all kinds neces- 
sary to supply our left flank. 

If we concentrated all the aviation 
obtainable against the enemy’s coast de- 
fense batteries and ground troops as the 
primary objective, German resistance on 
our left could be eliminated by our 
ground troops capturing these batteries, 
occupying Le Havre, and opening up the 
mouth of the Seine for our shipping. 

If the tremendous firepower of the avi- 
ation engaged in bombing Germany could 
be used against the German armed forces 
on the Normandy battlefield, it would 
quickly bring a decision in our favor. 

Our latest Pacific success, the capture 
of Saipan, is a striking example of the 
victory which always ensues when all 
means of fire are concentrated on the 
enemy’s armed forces and not dispersed 
as in Europe. 

The enemy’s armed forces consisted of 
the troops with land-based aviation on 
the island of Saipan and part of the 
Japanese fleet, with its carrier-based avi- 
ation which was sent to attack our Navy 
vessels and their convoy of transports. 
There was no question of dividing our 

(Continued on page 142) 
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| 
By KENNETH R. PORTER 
Flying's European War Correspondent 
An Air Base in Southern England smaller than the rocket of which intelli- tons” — almost 20 times the tonnage 
ITLER’S first post-invasion secret gence sources had first warned. All of launched in the German robot attack. 
m weapon, the flying bomb, is the most these 100 firing points were continually “The hundred firing sites which were 
unorthodox gadget of the war. Ap- bombed, beginning last December, and destroyed,’ the Prime Minister added, 
parently a contraption of little direct mil- every one of them destroyed by the RAF “assuming the enemy production of mis- 
itary consequence, it is being used to in- with the assistance of growing United  siles was adequate, could have delivered 
flict damage and casualties—chiefly in the States airpower. a vastly greater discharge of high explo- 
London area. Its damage, though often As new installations were made, they sives on London than those which we 
serious, is haphazard and it is already too were subjected to continuous attack. have now.” 
recognized chiefly as a_ psychological Prime Minister Churchill stated that by Mr. Churchill readily admitted that 
weapon. Blitz-hardened Britains have July 6 “the total weight of bombs so far “these efforts have been exacting to both 
nicknamed the _ jet-propelled bombs dropped on flying bomb and rocket tar- sides, friend and foe, and a quite con- 
everything from “pilotless planes” to gets, including Peenemuende and other _ siderable proportion of our flying power 
“doodle-bugs.” They are known officially places, has now reached about 50,000 has been diverted for months from other 
as flying bombs. forms of offensive activity. The Germans 

England was not unprepared for the for their part, had to sacrifice a good deal 
robot attack. In his speech of July 6—the of manufacturing strength which could 
first break in rigid English censorship on have increased their fighter and bomber 
the effect of the aerial bombings—Prime forces working in conjunction with their 
Minister Churchill pointed out that the hard-pressed armies on other fronts.” 
serious danger of this form of attack had In striking the balance in such expendi- 
long been recognized in secret circles of P ture of effort, it is of value to know the 
the British government. In fact, British intricacies involved in manufacturing and 
conjecture on the danger was consider- operating the flying bomb as well as its 
ably in excess of what actually happened. effectiveness. 

In outlining the counter-measures un- They possess none of the maneuver- 
dertaken to mitigate such attacks, Prime ability, contrel or accuracy of an air- 
Minister Churchill stated that early in plane. The flying bomb resembles in ap- 

1943 intelligence units began to sift vague pearance a pint-size plane, but upon in- 

reports that the Germans were develop- spection it is seen to be nothing more 

ing a new long-range weapon with which than a winged, long-range artillery shell, 

they proposed to bombard London. Con- whose flight is achieved by jet-propul- 

tinual and intense study was made of all sion. 

reports and the chiefs of staff and war The mechanical construction and the : 
cabinet were kept constantly advised as operational technique of the jet-propelled 

to counter-measures. Street shelters bomb lends little credence to the mythi- 

were strengthened generally, additional cal accomplishments accredited to it by 
underground shelter was readied. its designers. id 

Even as early as July, 1942, searching Most unorthodox of Nazi I have seen flying bombs at compara- os 
investigations by agents and air recon- tively close range traveling at speeds 
naissance had succeeded in locating the , which were estimated at 300 m.p.h. by aa 
main experiment station both of the fly- Wa€r weapons, jet bombs were pursuit pilots preparing to knock them oh 
ing bomb and the long-range rocket. Sub- out of the sky. They were doing a straight nis 
sequent reconnaissance flights located pot quite the surprise that and level under full throttle, purring ) 
about 100 somewhat smaller sites all with a rhythmic note rather like that of a Er 
along the French coast between Le Havre two-stroke gasoline engine. This peculiar no 
and Calais. It was concluded that these enemy strategy had planned. sound is easily distinguishable and can on 
installations would be firing points for a be heard above natural motor traffic ou 
jet-propelled projectile which was noises. The “buzzing noise” serves as mz 
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Diving toward London outskirts, this bomb ab 
will do serious, though haphazard, damage. vel 
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GRILL INCORPORATING SHUTTERS 
AND GASOLINE INJECTION JETS 


IMPULSE DUCT ENGINE 
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Cross-section cutaway drawing of most common Nazi flying bomb. It is 25 ft. 4 in. long and is mostly made from pressed steel. 

















identification for people who wish to seek 


aaeeed refuge in shelters. 
peeds They are undeniably an infernal nui- 
h. by : 


sance because a person cannot run to a 
shelter every time during the day and 
night that they approach. 

Mr. Churchill has pointed out to the 
English people that “this form of attack, 
Pullal no doubt, is of trying character, worri- 
1 cal some character, because it is being spread 
train ut over the whole 24 hours.” In esti- 

S mating the damage done, he reported 
that up until July 6 a total of 2,754 fly- 
ing bombs had been launched and 2,752 
fatal casualties sustained, an average of 
about one person killed per bomb. “A 
very high proportion of these casualties,” 
he said, “. . . . have fallen upon London, 
which presents to the enemy—now I have 
mentioned it the phrase (southern Eng- 

land) passes out of currency—a target 18 
2 miles wide and, I believe, over 20 miles 
deep. 

For those who have not yet met this 
monstrosity at close quarters it presents 
all the eerie mystery of a ghost story. 
People stand gaping skyward while one 
screams overhead, observing it with a 
mixture of awe and skepticism. 

Personally, I show due respect for them English coastal defenses catch a flying bomb in their web of searchlights and flak. The 

(Continued on page 128) thin casings of the bombs make them highly vulnerable to AA and even machine-gun fire. 
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‘CHOSEN INSTRUMENT’ 





HIS nation’s airlines, today on a firm 

foundation after 20 years of pioneering 

development, are looking a bit breath- 
lessly at the vast opportunities which 
lie ahead in the age of flight. And, d m- 
onstrating the individuality which has 
characterized them in their years of 
growth, they are taking various views as 
to just how that future is to be handled. 

There is no doubt that ail the airlines 
are sincere in striving for a common ob- 
jective—the best possible utilization of 
the airplane as an instrument of world 
progress in the years to come. In dis- 
agreeing as to methods to be used in 
achieving this goal, they no doubt are 
seeking and getting the answers which 
ultimately will result in sensible policies 
and a logical pattern of airline operations, 
domestically and internationally. Right 
now, they simply are in the throes of 
some extremely complicated thinking 
and planning, with too few precedents on 
which to rely and with obvious difficulty 
in estimating what lies ahead. 

It has become trite to say that air trans- 
portation is on the threshold of tre- 
mendous growth; that it holds great 
promise as a vital force for good. 
Everyone acknowledges these facts. 

Certainly, the airlines will open up 
vast new areas and new resources. They 
will make near neighbors of cities around 
the globe and will, if properly admin- 
istered, promote international under- 
standing and good-will. Those words 
“if properly administered,” however, 
should be carefully noted. 

Today, every nation with imagination 
and resourcefulness is raising eager eyes 
to the sky. Already, while we still are 
busily engaged in winning a war, we hear 
rumblings of international covetousness 
and greed. Nations are beginning to 
argue as to what bases belong to whom, 
what routes are to be flown by what 
operators. All seem determined to have 
their share—and perhaps a little more— 
of that sky above. 

It seems to me that if we in the airline 
industry are to attain our ccmmon ob- 
jective we have to do a little serious 


thinking on the unemotional side. Post- 
war plans cannot wait until peace arrives 
—they must be taking shape now. And 
it would seem that the kind of interna- 
tional understanding which we are s:ek- 
ing also could begin here, today. 

We can be sure that the air is not gcing 
to belong exclusively to any one nation 
or group of nations. It is going to be 
shared by all. The old and honest rule 
of give and take must apply if such be 
the case. For every foreign landing right 
which we ask, we must be ready to give a 
similar privilege to a foreign op-rator. 
In order to get our share of world com- 
merce, we must deal reciprocally. 

There has been much loose talk about 
“free, wide-open competition” on the 
world’s air lanes. Domestic airline op- 
erators, having had a liberal taste of 
international flying on military routes 


YES, 


Says W. A. PATTERSON 


President, United Air Lines, Inc. 


during the war, have a natural desire 
to keep on flying over the oceans and 
continents. They have demonstrated— 
and ably—that the airplane can go every- 
where and anywhere. They see no rea- 
son now why they should be restrained 
in any way from international flying. 
United Air Lines some time ago sug- 
gested that one or more chosen instru- 
ments might well represent this country 
in the international transocean flying 
field. Our stand, set forth in a compre- 
hensive statement to the Civil Aero- 
nautics Board and backed up by detailed 
studies of economic experts, has not been 
altered by any current developments. 
As we stated in our letter to the CAB, 
we believe U. S. aviation has two main 
objectives: (1) to maintain the rank of 
its flag on the international airways and 
(Continued on page 148) 





Chief proponent of the “chosen instrument" policy, with United Air Lines, is Pan American 


Airways. Here is Pan Am's Dinner Key Airport at Miami, for international air commerce. 
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AIRLINE? 
NO, 


Says RALPH S$. DAMON 


Vice president and general manager, American Airlines, Inc. 


moted a broader community of inter- 
est, a deeper sympathy and under- 
standing among people and increased re- 
spect for the other fellow’s point of ‘view. 
The successful integration of our 48 states 
is an outstanding example of the removal 
of regional misunderstanding and a trib- 
ute to transportation. If we are to make 
a better world as a result of the cata- 
clysm through which we are now going, 
we must do the same thing on a world- 
wide basis, and aviation is the agency 
which can do it. A splendid start has 
been made in international aviation rela- 
tions through the services now provided 
for our neighboring republics, Canada 
and Mexico. 
Aviation is about to establish itself as 
a commonplace means of rapid transpor- 
tation between continents. Our domestic 


Pci transportation has always pro- 


airlines, in serving the Army Air Trans- 
port Command and the Naval Air Trans- 
port Service, have proven beyond ques- 
tion that they are ready, willing and able 
to transform their military services into 
commercial projects at the conclusion of 
the war. 

Proponents of the one-company “chosen 
instrument” theory would like to foist a 
monopoly upon the domestic airlines and 
thereby stifle any American competition 
in overseas flying. They can hardly be 
blamed for defending a unique position 
which has been theirs for so many years, 
but they should rid themselves of the ap- 
prehension that they might lose some of 
the routes which they have pioneered 
and maintained. If such fear is the basis 
of their argument for monopoly they are 
mistaken. While 17 of the 19 airlines 
have issued a joint statement of policy 





Pre-war LeBourget Airport, Paris, France. Will U. S. commercial planes landing on this field 


in post-war years be flown by a “chosen instrument” airline or by several competing airlines? 
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Jwo distinguished airlines execu*ives 


disagree on international air policy. 





which calls for regulated competition, at 
no time have those 17 airlines wished to 
see anyone robbed of routes regardless 
o! what area of the oceans and continents 
they cover. 

The proponents of the “chosen instru- 
ment” monopoly theory have either delib- 
erately or unintentionally overlooked the 
fact that only a minority of those 17 air- 
lines is considering entering commercial 
trans-oceanic service. Only a few of that 
group have such applications filed, as rec- 
ords of the Civil Aeronautics Board will 
show. Probably not more than three or 
four of the domestic airlines will establish 
transatlantic service, and maybe only two 
will fly transpacific for a long time to 
come. Ironically, one of those airlines to 
fly transocean routes will undoubtedly be 
the sole domestic airline now so enthusi- 
astically propounding the chosen instru- 
ment theory. 

There will be no pell-mell rush into 
the transoceanic business. Permission to 
establish service must first be granted by 
the Civil Aeronautics Board, and if the 
thought and consideration which the 
Board in the past has given to stimulat- 
ing our domestic airline system in a well 
regulated manner is any criterion, then 
our transoceanic air service will enjoy 
healthy and regulated competition. 

It is unthinkable that our country, 
which owes its growth, its greatness and 
its world leadership to the simple Amer- 
ican fundamental of freedom of enter- 
prise and private initiative, would ever 
be content to foresake that fundamental 
ideal. But on the remote supposition 
that our country should forsake its birth- 
right for the theory of the “chosen in- 
strument” monopoly, then the growth of 
air transportation will suffer. Competi- 
tion and the efficiency which naturally is 
evolved from competition are much too 
valuable to be discarded for a theory 
which would do nothing but stunt Amer- 
ica’s growth as an airfaring nation. 

It is elementary but basically sound to 
point out how retarded the expansion of 
our frontiers would have been had the 

(Continued on page 144) 
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Inter-American Training Program has been a success, as these Uruguayan and Peruvian officers at Corpus Christi can attest. 


WORLD CPTP? 


By FRED HAMLIN 


FLYING'S Washington Editor 


Plans are being formulated to train in the United States 


flyers and aviation mechanics from all over the world. 


programs of today—if not of all time 

—is being fashioned in Washington 
under the combined leadership of private 
industry and the Federal Government. 

It is an outgrowth of the co-operation 
that made possible the Inter-American 
Aviation Training Progrem, wh'ch in the 
past 24 years has given flight or mechan- 
ical training to more than 700 picked 
South Americans. The new program 
will have the nation for its campus, the 
factories and business offices of the 
United States as its classrooms, and crack 
students from all over the world as its 
pupils. 

According to plans now crystallizing, 
private industry will accept increasing 
responsibilities in connection with the 


0: of the most significant educational 


work. The Aeronautical Chamber of 
Commerce and the Air Transport Asso- 
ciation have already taken an active part 
in laying the foundations for the aviation 
aspects of the program, and active par- 
ticipation of the membership was assured 
recently when Harold G. Mosier of Glenn 
Martin—representing the ACCA—was 
elected chairman of a committee to work 
out a program, while an ATA representa- 
tive, Victor Vernon of American Airlines, 
was made vice-chairman. 

Symbolizing the co-operation between 
Government and business. Martin Taitel, 
economic consultant of the Civil Aero- 
nautics Administration, was made the 
committee’s secretary. Mr. Taitel has 
been active in the work from its inception 
early this year, when he was loaned by 


CAA Administrator Charles I. Stanton to 
work out details. 

State Department will be represented 
by its aviation division. Elliott Hanson, 
who was borrowed from U. S. Steel in 
1940 to head the Inter-American Training 
Administration of the Co-ordinator of In- 
ter-American Affairs, will also be a 
member. The Administration under Mr 
Hanson has done an outstanding job on 
trade scholarships and similar trade-in- 
industry activities. 

Credit for the new set-up, however, 
goes to Mr. Hanson and, for its aviation 
aspects, to William A. M. Burden, As- 
sistant Secretary of Commerce, who 
started work on the world-wide program 
following a request from Assistant Sec- 
retary of State Adolf A. Berle early in 
the year. 

The Civil Aeronautics Administration, 
as part of the Department of Commerce, 
has been doing the actual training of pi- 
lots, mechanics and technicians for South 
Americans since 1941 under Mr. Stanton 
in response to requests from the State 
Department and the Co-ordinator of Inter- 
American Affairs. 

(Continued on page 100) 
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HOW WE BEAT THE ZERO 


Helicat fighters flying escort for Grumman 


the bad news of Pearl Harbor began 

to filter in over the radio of the old 
Yorktown. We heard that the J: ps were 
hitting everywhere with their Zeros, and 
we tried to evaluate the fearsome reports 
of the unbelievable climb, speed, and fire- 
power of that mysterious airplane. We 
knew that our little lady, the Wildcat, 
was all we had. Before we started for 
the Pacific, plane crews worked day and 
night in Norfolk making the first instal- 
lations of armor plate, self-sealing tanks, 
adding radio equipment and guns. Un- 
der the load, our poor little Wildcat lost 
much of her maneuverability, speed, and 
climb—the things for which she had been 
designed. However, we gained the pro- 
tection that was to bring us b:ck from 
many a battle. 

Few fighters in the fleet realized that 
our planes weren’t good enough to dog- 
fight the Japs; the last we’d heard, the 
Nips were pretty far behind the times. 
Our tactics against fighters at the bezin- 
ning of the war were built around indi- 
vidual combat and on the assumption 
of our superiority in this department. In 
training maneuvers we scored victori:s, 
technically, by turning inside our oppo- 
nent and getting on his tail or by out- 
climbing him and pouncing down in a 
gunnery run, preferably from fore or eft. 
These tactics assumed the superiority of 
our own planes in turn, climb, and speed. 

Moreover, such tactics assum<d that 
we were better flyers and marksmen. 
This proved true, thank God! Unbeliev- 
ably thorough drills on the gunnery 


| tne story goes back to the day when 





Avengers provide protecting cover and never let themselves be drawn off in mass dogfights. 


By Lieut. Comdr. E. SCOTT McCUSKEY, USNR 


Jinding their Wildcats outperformed by Jap Zeros early in 


the war, Navy pilots began developing amazing new tactics. 


sleeves, practicing deflection runs from 
every practical angle of fire—that’s how 
Lieut. Comdr. “Butch” O’Hare, Lieut. 
Comdr. “Swede” Vejtasa and some of the 
other high-score boys were able to cut 
down bombers the way they did. 

They shot with deadly accuracy from 
wherever the enemy’s free guns were 
blindest. 

According to the “book” by which we 
got our early training, the fighting squad- 
ron had been organized around the three- 
plane section as a basic unit, maneuver- 
ing in six or nine-plane divisions. The 
three planes of the section flew in a V 
and one of the commonest formations 
was for the sections themselves to go into 
a “V of V’s”—the nine plznes of the sec- 
ond section bringing up the rear to form 
a double-header V, like a corporal’s chev- 
rons. On parade it was very very im- 
pressive. 

For attack, six planes would string out 
in echelon, like half of a V of ducks. 
Fighter after fighter p-eled off, leader 
first, to dive on the enemy. From then 
on it was a matter of individual combat, 
each plane making a run on a plane in 
the enemy squadron until] the fracas was 
over and all pilots in the division joined 
up on the leader again. 





At the time the war began, some squad- 
rons had gone over to the more flexible 
two-plane section, but there was still lit- 

(Continued on page 94) 


Author does repair job while waiting 
to be briefed with Hellcat Squadron. 
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What Was Wrong with 
PRIVATE FLYING? 


re @ 





. 


Cub over Lock Haven, Pa., dramatizes pleasure that led thousands of pre-war private flyers to purchase their own planes. 


By CHARLES E. PLANCK 


Gnvestigators point way to post-war planes by finding 


that pre-war flying was too expensive, lacked utility. 


pre-war days retained ownership of his 

aircraft less than four years, and more 
than half of the owners retained their 
planes less than two years. There are 
two major reasons for this comparatively 
small span of ownership—high cost of 
operating lightplanes and limited utility. 

These facts have been revealed in the 
first section of a report to William A. M. 
Burden, special aviation assistant to the 
Secretary of Commerce. Authors of the 
report, which sets the stege for an inquiry 
into the post-war outlook for private fly- 
ing, are John H. Geisse, CAA’s private 
flying enthusiast and expert, and Samuel 
C. Williams. 

For purposes of their study, Geisse and 
Williams arbitrarily assume that the pri- 
vate plane of pre-war days was one seat- 
ing two to four passengers and selling for 


Je average private plane owner in 


between $2,000 and $10,000, and with an 
engine of 300 h.p. or less. On that basis, 
they point out, the private plane account- 
ed for less than $22,000,000, or about 21 
per cent, of the total commercial business 
in air frames and engines for the years 
1933 to 1937. Above the $10,000 figure, 
most planes were in the commercial flying 
business. 

One American in 14.000 owned an air- 
plane in 1929, the peak of private flying 
up to that time and two years after the 
Lindbergh flight which helped make 
America aviation-conscious. In 1929 and 
1930, private flyers flew 119,000,000 plane- 
miles and carried 2,200,000 passengers in 
privately-owned planes. Then came the 
depression. 

By 1934, there were 7.800 private planes 
instead of 9,300, and mileage was way 
down. Then we took off again and ciimped 


for three years. In 1937, there were 8,900 
private planes in use and from there on 
growth was continuous up to the outbreak 
of the war. In 1938 there was a “reces- 
sion” and the volume of private planes 
suffered a slight setback, but it resumed 
the upward trend in 1939. By the end of 
1941 there were 24,124 private planes. 

But that’s nothing! There were 27,000,- 
000 privately-owned automobiles in this 
country, one for every four and a frac- 
tion persons. In 1942, only one out of 
every 5,000 Americans owned a private 
plane. 

Many things happened to affect private 
ownership. Through the years, the Gov- 
ernment made two efforts to increase pri- 
vate flying. One of these plans flew head- 
on into the antipathy of the industry and 
cracked up. Geisse joins in no arguments, 
but he does give figures which should 
clear this project of the bad reputation 
tacked on it by the industry. 

The plan was the Eugene Vidal project 
for developing a low-priced, safe plane 
for general private use. Somebody gave it 
the name, “$700 airplane,” and the indus- 
try hooted it to death. 

But look at the official figures in the 
Geisse report. In 1935, when the Vidal 
planes were getting tremendous publicity, 
436 lightplanes were manufactured. 

“You are ruining us,” screamed the 
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A FLYING CHART 








manufacturers. “Nobody will buy ou 
planes. They will all wait for your dream 
plane, and you'll never get one manufac- 
tured for $700.” 

Well, they didn’t wait. In 1936, these 
manufacturers built and sold 889 planes, 
twice as many as in 1935. The next year, 
they built and sold 1,523, and in 1938, the 
recession year, they produced 1,363. 

Then in 1939 the Government gave the 
aviation industry another shot in the arm. 
This time, it worked phenomenally. 
Based on its success with an experimental 
program involving 313 students, the Fed- 
eral Government proposed to teach Amer- 
ican boys and girls to fly. 


In 1940, Congress told the CAA to take 
$4,000,000 and train 10,000 more. Thus be- 
gan the Civilian Pilot Training Program, 
conceived by Robert H. Hinckley, assist- 
ant secretary for air of the Department of 
Commerce. 

The sale of lightplanes boomed. Many. 
of course, went to flight operators as 
trainers but many were bought by indi- 
viduals who felt the impact of this nation- 
wide program. The production figures 
jumped to 3,029 in 1939, 4,455 in 1940 and 
6,115 in 1941. 

And look what happened to the pilot 
figures. If you eliminate from the student 
pilot totals of 1940 all the boys and girls 


who got free training from the Govern- 
ment, the number of student permits is- 
sued each year was still two to three 
times greater than a continuation of the 
pre-CPT trend would have produced. 

Here is a hopeful sign. When, for any 
reason, there is increased public attention 
to private flying, more people learn to fly 
and more private planes are manufac- 
tured. Government “competition” with 
private industry has proved this twice, 
just as the stunt flyers of 1927-30 proved 
it. 

Geisse and Williams say that private 
flying in the past was expensive and dan- 

(Continued on page 102) 
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Mockup inspection report of NA-73 for 
the British is dated November 12, 1940. 


North American Mustangs went into 

action as British army co-operation 
planes, they were untried and unappre- 
ciated. Because they performed best near 
sea level they were passed up as high alti- 
tude fighters and assigned to photographic 
reconnaissance. They skimmed across the 
English Channel at tremendous speed to 
map Nazi territory. The combat jobs were 
getting the glory while they, because of 
their “hit and run” work, avoided combat. 

They swept far inland, photographing 
thousands of square miles, revealing 
every possible target. At times they flew 
so low that they returned with pieces of 
fence posts, high tension wires, tree 
branches and miscellaneous rubbish hung 
on them. The topper came, according to 
reliable report, when a “recon” pilot 
whipped in from a photographic mission 
with a considerable portion of a Nazi sol- 
dier’s head embedded in the leading edge 
of his wing. 

At about this time the British were be- 
coming aware of the fact that an airplane 
they hadn’t particularly wanted in the 
first place was proving itself with every 
sortie. 

Then came the Dieppe raid on August 
19, 1942. In went the Mustangs, fighting 
at their best altitude—very low—due 
mainly to lack of sufficient power and 
adequate supercharging for the high-level 
work. They mixed with the deadly Focke- 
Wulf Fw-190’s, mastered and destroyed 
several. In addition, they performed 
visual reconnaissance. 

The sleek, trim planes, with top speed 
over 400 m.p.h., firing four .50-caliber and 
four .30-caliber machine guns, were be- 
coming a revelation to the British Air 
Ministry and to their pilots. 

The Mustang was not large compared 
with some combat craft. It had a wing 
span of 37 ft. %¢ in.; length of 32 ft. 3% 


I’: THE early spring of 1942, when the 





MUSTANG 


By EDWARD CHURCHILL 


Designed from scratch for a hurried British order, the 
North American Mustang has proved itself one of this 


war's outstanding fighters—and it's getting better. 





R. H. Rice 
Chief engineer 





George Gehrkens 
Second project engineer 


in.; height of 8 ft. 8 in., a wing area of 
only 233.19 square feet and a gross weight 
of about 8,000 pounds. The British pilots 
found it highly maneuverable in the air 
and on the ground. In flight it accelerated 
rapidly due to its clean lines, flush skin 
joints and its laminar-flow, low-drag wing. 
This wing was the first of its type ever 
installed on a combat airplane. Among 
its features was a negative angle of attack 
at the wing tips resulting in an outward 
travelling stall. Well-balanced controls 
made it easier to fly than any other com- 
bat plane. 

On the ground, the wide landing gear— 
it has a tread of about 12 feet—virtually 
eliminated any tendency to ground-loop. 
The tail wheel, steerable within the range 


Edgar Schmued 
Chief design engineer 





Arthur G. Patch 
In charge of wing section 


Kenneth P, Bowen 
First project engineer 





John F. Steppe 
In charge of fuselage design 


of rudder travel, allowed swift and accu- 
rate ground travel. 

About this time, the British were learn- 
ing that the plane could be characterized 
as “the longest range single-engined 
fighter.” This was proved in an aerial 
attack directed against Dortmund, Ger- 
many, in October, 1942. The Mustangs 
became the first single-engined planes 
based in Great Britain to penetrate Ger- 
many. 

But let’s go back to the beginning to 
see how the plane got that way. It im 
volves a production rather than a combat 
struggle, made by the scores of men who 
toiled so valiantly to perfect and produce 
the plane on a mass basis long before i 
had begun to prove itself. 
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J. H. Kindelberger, president of North 
American Aviation, Inc., had built hun- 
dreds of BT-9’s, BT-14’s and Texans, con- 
sidered among the finest training planes 
in the world, and he had started produc- 
ing Mitchell medium bombers in 1939. 
Early in 1940 he had acquired the “know 
how” of mass production and of getting 
things done in a hurry. Early in 1940, 
therefore, he and J. L. Atwood, executive 
vice-president of the company, were 
called into conference with the British 
Purchasing Committee in New York. The 
British very frankly said they needed air- 
planes quickly. They had reacted favor- 
ably to the claims of another American 
manufacturer who already had pursuit 
planes in production. 

“We'd like to have you build that 
model,” the British told Kindelberger. 
“That'll save a lot of time.” 

“I can build you a better airplane, and 
I can get it built fast,” he replied. 

With some misgivings, the British told 
Kindelberger to go ahead—and he went. 

Kindelberger and Atwood called togeth- 
er the best minds at North American. 
They conferred with Ray H. Rice, then 
chief engineer; Edgar Schmued, design 
engineer; E. J. Horkey, aerodynamicist, 
and others. The first conferences started 
April 5, 1940, with Ken Bowen, now as- 
sistant factory manager at Dallas, serving 
as project engineer. Others soon became 
involved. 

Rice ordered a low-drag, high-lift wing. 
Horkey had what were then considered 
radical ideas on such an airfoil. He prom- 
ised a super-performance job and went to 
work with his assistants. 

The prototype was not built from pro- 
duction drawings but design layouts, so 
fast was the work done. A great to-do 
was made in the press over the fact that 
it was ready to fly and awaiting the in- 
stallation of its 1,150-h.p. Allison engine 
just 100 days from the time the first de- 
sign drawing was made. But the building 
of the prototype, eventually flown by test 
pilot Vance Breese, was only the begin- 
ning of the story. 

A month before Breese flew it—he took 
it aloft for the first time in October, 1940 
—design for production was started. In 
September, Bowen, the original project 
engineer, was assigned the job of produc- 
tion project engineer. He took as his 
assistant George Gehrkens. 

The reasons for the excellent perform- 
ances which Breese reported became 
headaches even before he reported them. 
Building one sleek, trim, super-perform- 
ance airplane is a hard job. But if, in be- 
ing built, it contains certain unorthodox 
designs involving compound curves, flush 
shin joints for absolute smoothness, and 
other intricacies, the job of tooling up for 
thousands of planes fabricated by com- 
paratively unskilled workers becomes a 
colossal problem. The very wing which 
was the plane’s best asset became the 
greatest problem of the production engi- 
neers 

As no production drawings had been 
made it became necessary for more than 
100 men to devote themselves to this job. 
Each part had to be considered for re- 
design or simplification to make it adapt- 
able to mass production methods. Those 


used in production of the trainers and the 
Mitchells were brought into the picture. 
In all, 2,990 design drawings were made. 
Other scores were used in making flight 
tests and wind tunnel tests. 

An example of the type of activity in- 
volved is found in Gehrkens’ work. His 
main job was co-ordination of the sub- 
assemblies and parts under Bowen, while 
Art Patch toiled under him on the mass 
production of the revolutionary wing. In 
addition he was in charge of cockpit co- 
ordination and auxiliary controls. Lieut. 
Gen. James Doolittle, who is apt to pop 
up anywhere at any time, tried out the 
experimental job. Immediately the throt- 
tle was moved closer to the pilot’s seat to 
make its operation easier for short arms. 


EVOLUTION OF 














lers and air scoop was moved from top to bottom of nose. 
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Scores of adjustments of this kind caused 
the British to report later that the plane 
was “easy to fly.” 

Flights of the prototype revealed the 
need for many changes. Wind tunnel tests 
conducted by Horkey at California Insti- 
tute of Technology revealed the need for 
more changes. For instance, flight tests 
showed that the air scoop intake had to 
be lowered to increase and alter air flow. 
Wind tunnel tests revealed the need to 
raise the carburetor air intake. A combi- 
nation of tests showed that 50 pounds 
could be whittled off the flaps without a 
commensurate loss in aerodynamic effi- 
ciency. Wind tunnel tests showed that 
certain production modifications would 
not hurt performance. Flight tests dis- 


THE MUSTANG 





wm ap 


P-51A (and A-36 modification) shown in top photograph was the first production version 
of Mustang after 320 NA-73's, 300 NA-83's and 150 P-5I's were produced for the British. 
Center photo shows appearance of P-51B and P-51C. These models had four-bladed propel- 


Lower is P-51D (see gatefold). 
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This P-5IA modification had four cannon. 


closed that a change in windshield design 
was in order. 

Work started for the top production en 
gineers at 7:30 a.m. About 15 men met in 
consultation usually once a day, some- 
times oftener, the list including Rice, 
Schmued, Horkey, Bowen, Gehrkens, 
Patch, Jack Steppe, who was coming in 
on fuselage production engineering, Brit- 
ish representatives and others. The end 
of the day’s work came at about 10:30 
p.m. 

“On the night we put the wings on the 
first production model,’ Patch recalls, 
“we were up all night.” 

The work was all empiric. Everyone 
was groping into new production fields, 
meeting problems and licking them. 
Changes on one unit, because of mistakes 
originally made, were easy. Changing the 
production line was many times more 
serious. Assemblies were broken down 
into sub-assemblies. These in turn were 
broken down into parts. And then the 
work of making the parts was broken 
down into simple operation to accommo 
date the lack of skilled help. 

“You can correct a mistake in proto- 
type design in a day, maybe,” Gehrkens 
says. “But just try to do it in 20 times 
that when you're tooled up and on your 
way.” 

Nine months after design for production 
was started the first production airplane 
rolled off the line. 

The X-73 had been built in accordance 
with United States Army specifications 
but without Army supervision, as the con- 
tract was with the British. The first pro- 
duction NA-73 was delivered to our ally 
in November, 1941, a month before Pear] 
Harbor. The fifth and tenth off the pro- 
duction line went to the United States 
Army for testing and experimentation. In 
all, 320 planes were delivered to the Brit- 
ish, with an order for 300 NA-83’s (the 
plane did not yet have a U. S. Army des 
ignation) following. 

During the long period of designing fo 
production, changes had been made 
Bowen was promoted and Herb Baldwin 
became production project engineer. On 
Baldwin’s death in July, 1941, Gehrkens 
had taken over, with Patch working on 
wing and Steppe on fuselage. Hovering 
over them and the airplane was Rice. 

Then came the reports from Britain of 
the reconnaissance work. of the perform- 
ance at Dieppe. 

“If .we had more power and better 
supercharging,” everybody said, “we'd 
have the greatest airplane in the world.” 


The next 150 were known as the P-51’s. 
They were destined for the British under 
Lend-Lease, but the United States Army, 
now becoming aware of the late-starting 
Cinderella, took more than a third of the 
order. Reports came back from Tunisia 
and Sicily that the little swifty, still cling- 
ing close to the ground, was doing an 
amazing job of “photo recon” work and 
that, with four 20-mm. cannon, it was 
doing a job of ground strafing. The rest, 
going to Great Britain, were added to the 
British army co-operation command. Brit- 
ish engineers studied the plane and dis- 
covered something that amazed them—in 
spite of the fact that a 20-mm. isn’t small 
and the Mustang wing isn’t thick, North 
American engineers, back in Inglewood, 
Calif., had achieved the seemingly impos- 
sible—there were no drag-creating, speed- 
slowing bumps on the wing—just a couple 
of holes! They immediately applied the 
design principles to their own aircraft. 

British pilots flying the Mustangs began 
diving on Nazi locomotives and blowing 
them up. The raid on the Dortmund-Ems 
Canal resulted in a string of blown-up 
barges. Flying tree-high, the Mustangs 
became known as “train busters” and 
“barge blasters.” 

In Inglewood, the production battle was 
going even more furiously. In June, 1942, 


Wind tunnel model tests new tail fairing. 


long before Dieppe and Dortmund, engi- 
neering on the now famous A-36, a triple- 


threat warplane, was begun. This job, 
equipped with dive brakes, bomb racks 
and six .50-caliber machine guns, was des- 
tined to become a sky scourge. It was a 
fighter, a: ground attack plane and a 
bomber. It was soon found that the air- 
plane could dive and climb almost ver- 
tically. It was powered with the Allison, 
now rated at 1,350 h.p. The A-36 order, 
incidentally, was the first to come out- 
right from the United States Army. 

The first airplane, without any major 
design changes except those mentioned 
above, was tested in September, 1942, and 
production was completed by March, 1943, 
in time to contribute to the Axis debacle 
at Pantelleria. The Mustangs photo- 
graphed the area, dived-bombed, did “pin- 
point” work. Two Mustangs sent an Ital- 
ian cruiser to a watery death and another 
sank an Italian transport which had been 
one of the world’s greatest luxury liners. 

Engineers, realizing what more power 
could do for performance, already were 
at work on the project. The P-51A came 


into being, Allison-powered, but after a 
few score were built—some delivered to 
the United States and some to the British 
—the Rolls-Royce Merlin, developing 1,650 
h.p. and equipped with a two-stage, two- 
speed supercharger with a critical altitude 
of better than 30,000 feet, was in produc. 
tion and available to North American, 
This engine would jump the last hurdle— 
put the Mustang up on top of the world, 

The P-51B emerged with the Merlin in 
its nose and a four-bladed instead of a 
three-bladed propeller. It went into pro- 
duction in the late spring of 1943. By this 
time, the P-51A had been called “the fast- 
est low-level airplane in the world.” 

Gehrkens, Patch and Steppe, working 
under Rice, were still in there pitching, 
It became legend around the factory that 
one of the three always could be found 
on duty. The P-51B carried four .50-cali- 
ber machine guns and bomb racks. Dive 
brakes were eliminated. The radiator in- 
stallation was redesigned. The plane was 
strengthened to carry the larger engine. 
New ailerons gave improved performance. 
The plane was cleaned up from spinner 
to rudder. 

The new model now in production (P- 
51D) has a “bubble” canopy which gives 
the finest visibility to fighter pilots since 
the days of the open-cockpit biplanes of 
World War I. Other models, still further 
improved, are in the design and experi- 
mental stage. 

The job of building the Mustang has 
proved never-ending, which is true of 
every airplane now in mass production. 
Changes are being made daily and there 
are scores per month—even while the 
planes flow from the final assembly line. 
Improved manufacturing methods have 
resulted in each unit being produced with 
an outlay of only 3,300 man-hours, a frac- 
tion of the number required at the out- 
set. 

The first P-51B’s were delivered to a 
combat group early in November. On 
December 1, just 17 days later, they went 
out on their first operation over enemy 
territory. Early in January, the group 
knocked down 18 German combat planes 
in one day without a single loss, which 
was a record. A week later, the group 
accounted for 15 Nazi craft without loss. 
But the record which tops all the rest is 
that they had netted a total of 103 Ger- 
man aircraft shot out of the skies just 83 
days after starting operations, beating the 
Thunderbolt record of 100 planes in 86 
days. 

Today, the P-51B’s are doing the long- 
est escort work in the European theater. 
A series of covers is used for the bombers 
on their runs from Great Britain over 
Germany. British planes, with short 
range, travel the first leg. They drop out, 
and the Lightnings and Thunderbolts 
take over. Finally, the Mustangs move in, 
come over the target ahead of the bomb- 
ers and meet the Nazi intercepters. The 
Mustangs spend about 45 minutes over the 
target, clearing the air. 

Today, just three yeais after the first 
production airplane took to the air, sev- 
eral thousand have been built and more 
and more are coming off the lines each 
month. At the same time the airplane 
gets better every day. END 








) pro- 
y this 


> Tast- 


rking 
“hing 

that 
ound 


lance, 
inner 


n (P- 
gives 
since 
1e€S of 
irther 


went 
onemy 
group 
lanes 
which 
group 
t loss. 
rest is 
3 Ger- 
ust 83 
ng the 
in 86 


» long: 
ieater. 
ym bers 
1 over 


short 


yp out, 
»rbolts 


ove in, 
bomb- 
. The 
ver the 


e first 
r, sev- 
1 more 
s each 
irplane 

END 





























SONVAANOO"” 











ns eae. | x 
~ 
é 


+ 
































DEATH OF THE ‘WASP’ 





47 


DEATH of the “WASP’ 


A Navy fighter pilot recounts the Jap torpedo attack 


By SPENCER HELD 


Staff Writer, San Diego Tribune-Sun 


‘“IREDBIRD” THRASH was just back 
R irom the South Pacific war zone 
when the author talked with him 
in San Diego recently. A splendid phys- 
ieal specimen, with his 195 pounds of 
bone and muscle topped by a fighting 
chin and a mop of unruly red hair, he 
could have passed for a college football 
star at the end of a hard season except 
for one thing—he was nervous as a cat 
treed by a hound. 

And no wonder. As a Navy fighter 
pilot, he had survived enough harrowing 
experiences to turn a man of weaker 
fiber into a gibbering idiot. He was shot 
down at Guadalcanal and Munda; poured 
lead through at least nine Jap planes; 
bailed out three times at night; lost 
seven roommates; and watched his tor- 
pedoed carrier—the Wasp—burn fiercely 
while hundreds of men went over the 
side. 

Lieut. (jg) Millard Thrash, USNR, (he 
was nicknamed “Redbird” by E. M. 
(“Doc”) Spaulding, his flight surgeon) is 
25 years old and comes from Reedy 


Doomed Wasp as seen from the decks of an accompanying warship. 


on the carrier “Wasp”, as viewed by him from the air. 


- 


a 


HA 


~ Lieut. Millard ("Redbird") Thrash and his Wildcat at Guadalcanal after Wasp sinking. 


W. Va. He was a debater and majored in 
history at West Virginia University; he is 
quick-witted, articulate, and knows what 
he is fighting for. 

Let him tell the story of the Wasp: 

“We were called upon to join the 
American task force which attacked 
Guadalcanal in the summer of 1942 
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Fighter planes frorn the carrier covered 
the landing of the Marines August 7. 
strafing the beaches, and my squadron 
shot down 17 float-Zeros and four-en- 
gined flying boats. The Wasp then stood 
by for more than a month to intercept 
any Jap attacks. 
(Continued on page 110) 


The carrier was struck by three torpedoes from Jap submarine. 








Wartime use of outmoded transports like this old Ford trimotor marks South America as a huge post-war market for air equipment. 


Air transports tapping the rich South American 


war resources are rapidly opening up its virgin 


hinterland for post-war commerce and travel. 





Evidencing industrial planning for post-war air commerce, Latin American republics are 
This is the National Motor Factory near Rio de Janeiro. 


already building aviation plants. 








by 


NELSON ROCKEFELLER 


Co-ordinator of Inter-American Affairs 


N TWO decades air transport has be- 
| come a mighty force for unity among 

the Americas. From small beginnings 
in the ’20’s, a great network of airlines 
has been built. The importance of this 
transport system has increased vastly 
since Pearl Harbor. The airplane has led 
in bringing the Americas together in a 
united front against a common enemy. 

Air transport has taken up a consider- 
able part of the load of travel formerly 
handled by ocean-going passenger ships. 
Most of these vessels have been assigned 
to war tasks, leaving the airplanes as our 
main avenue of fast travel to South and 
Central America and Caribbean repub- 
lies. 

Nowhere in the world has there been 
such an horizon of promise for commer- 
cial air transport as in the Western Hem- 
isphere. In the decade after the first 
World War, air transport took root in the 
Americas and has grown with astonishing 
rapidity. Today it is enteving a still 
greater period of development. 

This war is giving the strongest impetus 
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yet felt to expansion of aircraft produc- 
tion and flying. With mass production 
comes a new epoch in the airplane’s ca- 
reer. Today it is production for war. 
Tomorrow it will be production for com- 
mercial transport. 

In two decades more than 100,000 miles 
of airlines had been mapped out and put 
into operation in the other American 
republics—nearly three times the mileage 
of the United States air transport system. 

Upon this foundation there was room 
for quick expansion to meet the needs of 
war. Military requirements rule out ex- 
tensive development of commercial air 
transport for the time being. Yet air 
commerce continues to make progress. 

Since the war began; the American re- 
publics have undergone rapid airport ex- 
pansion. In the 20 Latin American re- 
publics, at the close of 1944, there will 
probably be more than 2,100 civil airports, 
of which 300 to 400 will be Class III or 
better. 

The airplane is taking on new tasks 
apart from its primary war role. Travel 
by air, north and southbound, has in- 
creased several fold. Cargo planes bring 
in lightweight strategic materials, such 
as quartz crystals from Brazil. South- 
bound air cargo carriers rush urgent sup- 
plies, such as medicines for workers on 
rubber projects in the Amazon. The air- 
plane opens the way for exploration and 
transport in remote areas. 

These war tasks again show how well 
the airplane is adapted to the Western 
Hemisphere. From the Rio Grande south 
to Cape Horn is a 7,000 mile stretch of 
some of the most varied and rugged ter- 
ritory on earth. South America alone is 
two and one-third times the area of con- 
tinental United States. Down through 
Mexico and Central America and the west 
side of South America run mountain 
ranges rising to peaks of 23,000 feet. 
These mountains have discouraged trans- 
continental rail arteries in the other 
Americas. Modern rail and highway ar- 
teries have been similarly discouraged in 
the huge Amazon Basin. 

The Amazon is tropical country. It is 
this tropical region, along with tropical 
areas of the Caribbean, that we have 
learned to count on chiefly for supplies to 
replace tropical imports we lost in the 
Netherlands East Indies, Malaya, the Phil- 
ippines. Spurred by war, air transport is 
playing a big part in hastening this de- 
velopment. 

The Interdepartmental Air Cargo Pri- 
orities Committee, War Production Board. 
states that in 1943 total movement of im- 
ported materials by air’ was. 42,010.298 
pounds, amounting to $119,890,402 in dol- 
lar value, of which 5,429,522 pounds, with 
a dollar value of $25.617,865, were flown to 
the United States from 20 American re- 
publics including the Canal Zone. Most 
of these air shipments from Latin Amer- 
ica consisted of vital war materials such 
as Brazilian quartz, mica, tantalite, beryl- 
lium, and crude rubber. 

Long before the war, air transport pos- 
sibilities of the Americas had been rec- 
ognized by pioneers, many of them po- 
tential enemies. German and Austrian 
pilots, veterans of the First World War, 
founded in 1919-20 the first permanent 
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Shipment of silver ingots goes on board a Lockheed Lodestar for transportation to the 
United States. 


air transport line in the Western Hemis- 


phere. This was Sociedad Colombo-Ale- 
mana de Transportes Aereos, called 
Scadta. 


When American-controlled lines later 
entered the field, German controlled lines 
were well entrenched. Airlines under 
German and Italian control or domination 
expanded to more than 20,000 miles over 
scheduled routes, threatening the security 
of the Americas. In Brazil, Colombia, 
Bolivia and elsewhere the Germans and 
Italians covered strategic points of West- 
ern Hemisphere defense. Some lines lay 
within easy distance of the Panama Canal. 

With the war in Europe, the alarm of 
the Americas over Axis-controlled air- 
lines increased. The situation demanded 
co-operative action to eliminate the 
threats to hemisphere security. One by 
one, Axis-dominated lines were taken 
over by the other Americas, transferred 
to new ownership or prevented from op- 
erating. The work was completed with 
the elimination of German control of the 
big Brazilian line, Syndicato Condor. 

Today, Brazil, Argentina, Mexico and 
other countries to the south have become 
increasingly air-minded. They have taken 
a more active hand in control and devel- 
opment of their own airlines, linking 
these with the international routes. 

The Air Transport Command, with its 
airlines to the battlefronts overseas, has 
carried the Air Age into one of its spec- 
tacular advances. Bound for the world 
fighting fronts, the ATC fleets have mul- 
tiplied air traffic throughout the world. 

In commercial air transport, progress 


In 1941 TACA carried more cargo than all U. S. domestic airlines combined. 


has been limited by shortage of equip- 
ment, skilled personnel, landing facilities. 
These difficulties have now been partly 
overcome as new air bases spring up and 
more and more air crews are trained. 
While less spectacular than ferry routes 
overseas to the fighting fronts, inter- 
American air routes are a strategic part 
of the growing world web of airlines for 
wartime transport. 

Beyond the war, one may envisage an- 
other—and greater—period of commer- 
cial air development in the Western Hem- 
isphere. As after the First World War, 
South America will hold new allure. It 
will offer an outlet for expanded aircraft 
productive capacity, for the talents of 
skilled flyers. Interest in flying in the 
other Americas, both by individuals and 
private and Government organizations, 
has increased. This interest will continue 
to grow. Airports and air routes devel- 
oped in wartime may be joined with ex- 
panded manufacturing capacity and fly- 
ing personnel in post-war commercial 
aviation. 

By nature the other Americas are pe- 
culiarly fitted for the air age. The terrain 
makes aerial travel for both passengers 
and freight highly practical. 

Unlike the United States, the other 
Americas have not invested great sums 
in grand-scale highway and rail systems. 
The heavy dependence of the other Amer- 
icas on air transport, rather than rail- 
roads or highways, in the interior makes 
air developments unusually important to 
them. 

(Continued on page 148) 
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Education for the Air Age 
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Educators at Stanford University discuss changes in geography curriculums which aviation is bringing about in the schools. 


By ALBERT BARTLETT 


School courses are being reorganized as educators start integrating 


aviation subjects into all parts of curriculum from first grade on. 


revolutionary job for aviation. Basic 

courses in the science of aeronautics, 
thanks to the initiative of the Civil Aero- 
nautics Administration, are now being of- 
fered in more than half of the 28,000 
high schools of the country. This means, 
roughly, that during the past year ap- 
proximately half a million youngsters 
have studied at least one aspect of avia- 
tion. Next school year the number of 
schools and students will appreciably in- 
crease. 

The courses taught, it should be em- 
phasized, are not parts of a vocational 
training program. They are not primarily 
designed to turn out pilots, aeronautical 
engineers, or other aviation specialists 
though undoubtedly many more young 
people will be inspired to look in that 
direction when choosing a career. 

Rather, they are offered as cultural sub- 
jects in the broadest sense of that term. 
They are designed to enable students to 
orient themselves more readily and in- 
telligentlv to the kind of world in which 
they will live. We do not teach chemistry 
primarily for the purpose of. producing 
professional chemists. We teach it be- 
cause we believe that every child should 


0 educational system is launching a 


be familiar with its principles and its in- 
fluence upon modern life. And so it 
should be with aviation. 

Here at last is a healthy grass-roots 
program to spread the gospel of aviation 
abroad—a program with roots in every 
community, large and small, reaching 
from the school into almost every home in 
the land—a program developing from be- 
low and not superimposed from on top. 

The program stems from the Civilian 
Pilot Training Program, initiated on an 
experimental basis early in 1939. Within 
little more than a year the program had 
been adopted by some 700 colleges from 
coast to coast. For the first time flying 
instruction was simplified and standard- 
ized. Ground school work was sharpened 
and refined. More than 1,000,000 text- 
books had been printed and sold. 

By Pearl Harbor, thanks largely to 
CPT, there were more than 100,000 li- 
censed civilian pilots in the country—a 
four-fold increase within less than three 
years—a huge reservoir of trained airmen 
from which the Army and Navy drew 
many of their best pilots, including Maj. 
Dick Bong, Maj. Walker Mahurin, and 
Maj. Joe Foss, to name a few. 

With the outbreak of war, the CPT be- 


came the War Training Service which 
was not however and did not pretend to 
be a broad educational program aimed at 
the general public, as the CPT had been. 
Failure to recognize this cardinal fact has 
led to proposals that post-war aviation 
education of American youth should be 
placed wholly upon an ROTC basis, which 
is to put the cart before the horse. 

The training of an adequate number of 
potential military pilots will be a natural 
end-product but only one of many inval- 
uable end-products of a sound and dem- 
ocratically-conceived aviation education 
program reaching all the youth in the 
land. 

The base of such a program has already 
been laid and is constantly being strength- 
ened, thanks again to the Civil Aeronau- 
tics Administration under the creative 
and far-sighted leadership of the Admin- 
istrator of Civil Aeronautics, Charles 1 
Stanton. It is a natural and logical ex- 
tension of the original Civilian Pilot 
Training Program. 

From the first it was realized by those 
who initiated the program that CPT was, 
in a sense, launched “wrong end to.” The 
place to start a broad and comprehensive 
program of aviation education, wartime 
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emergencies aside, is not at the top, in the 
colleges, but down below in the sec- 
ondary and even the primary schools. 

As soon as CPT was well under way, 
steps were taken to do just that. Before 
Pearl Harbor the CAA called in promi- 
nent educators, aeronautical experts, and 
scientists of all kinds to discuss possibili- 
ties. With the co-operation of the U.S. Of- 
fice of Education, the Army, and the Navy, 
a National Joint Advisory Committee was 
set up to outline procedures and get such 
a basic program under way in all 48 
states. 

Finding a great want of appropriate 
textbooks and laboratory manuals, the 
CAA gave technical assistance in prepar- 
ing up-to-the-minute teaching materials. 
These dealt with all aspects of the Air 
Age—not only with the principles of aero- 
nautics, but with the influence of the air- 
plane in relation to the study of the social 
sciences, geography, biology, mathematics, 
literature, industrial arts, even the fine 
arts. The aim, in short, was to integrate 
appropriate aviation material into all 
parts of the curriculum from the first 
grade through senior high school. 

In addition, a specific-course in the 
science of aeronautics was designed for 
use in the upper grades of senior high 
schools. This course covered everything 
from the principles of flight through air- 
ways communications to weather study 
and navigation. The theoretical knowl- 
edge in this course is equivalent to the 
ground-school work required to obtain a 
private pilot’s license. More than 23,000 
students in these aeronautics courses 
passed the official CAA examination in 
1943 and thousands more will take the 
examination in 1944. 

Aware of another need, the Civil Aero- 
nautics Administration also opened its fa- 
cilities for training teachers. In the sum- 
mer of 1942 some 2,500 of them were in- 
vited to take CPT ground-school courses. 
In the spring of 1943—double that num- 
ber received such instruction under the 
auspices of CAA in 135 teacher train- 
ing institutions throughout the country. 
More recently, operations institutes have 
been held in 17 cities to familiarize teach- 
ers with the operation of the 35,000-mile 
Federal Airways System. 

Put into operation in September, 1942, 

this aviation education program is not 
quite two years old—a short time, to be 
sure, yet long enough to prove quite 
clearly that here is one of the most signi- 
ficant and promising developments of 
years, 
During the 1943-44 school year, accord- 
ing to Bruce Uthus, Director of the CAA 
Aviation Education Service, 204 of the 
259 public senior high schools in Massa- 
chusetts offered courses in the science of 
aeronautics. “The private school figures 
are comparable,” reads a recent field re- 
port from that state. “A few schools 
dropped the course during the year. But 
as 29 schools adopted it for the first time, 
this resulted in a small net gain over 
1942-43.” 

In Connecticut, 70 of the 99 public 
Senior high schools now offer “regular 
year-length courses in aeronautics,” rep- 
resenting » steady and encouraging in- 

(Continued on page 92) 


Some phase of aviation education is applicable to virtually every subject taught in the 
“schools. In this case, table model of San Francisco airport was made by an art teacher. 
Other projects show the growing influence of aviation on practically all of the fine arts. 
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Scene in the CAA Project Laboratory, Stanford University, which has been active in the 
plan to integrate various phases of aviation education into public school curriculums. 
Courses devised here approximate ground school work required for a private pilot's license, 
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World Routes 

Having tentatively mapped the world 
air routes, the Civil Aeronautics Board 
is now in the midst of pre-hearing con- 
ferences and has scheduled tentative 
hearing dates for airline applications. The 
world map has been divided into five 
areas for route applications—North and 
South Atlantic, North and Central Pacific, 
and Australia. More than 100 applica- 
tions have already been received by the 
Board . Among those filing for for- 
eign routes are American, American Ex- 
port, Braniff, Northeastern, TWA, and 
PCA in the North Atlantic; American Ex- 
port in the South Atlantic; Chicago and 
Southern, Northwest and TWA in the 
North Pacific, and Northwest, Western, 
United, and the Ryan School of Aeronau- 
tics in the Central Pacific . ... The flood 
of foreign route applications adds an ad- 
ditional load to the already overloaded 
Board hearing schedule, which includes 
more than 600 domestic applications still 
undecided. 


Pan Am Mystery 

Significant is the fact that no applica- 
tion for a foreign route has been filed to 
date by Pan American, whose Juan 
Trippe has been the chief proponent of a 
so-called “chosen instrument”—one line 
to represent all U. S. interests in post- 
war foreign air transport. Also missing 
from the applicants is United, another 
proponent of the one-line idea. Specula- 
tion here is that both companies will file 
for franchises before the hearings get 
underway in mid-October, but this prob- 
ably is not the case . . . Little-known fact 
is that Pan American has already filed 
as interventor. This means that its rep- 
resentatives will be able to appear at 
Board hearings on foreign applications 
and protest granting of franchises. Pro- 
tests will probably be backed by two con- 
tentions—that the applicant will damage 
established Pan American interests and 
that competition of U. S. lines on any 
given foreign line will be damaging to 
over-all U. S. interests because of iir- 
line monopolies of other governments. In 
other words, the chosen instrument argu- 
ments seem destined to get into the Board 
hearings, if only by the back door 
Reactions to the Board’s world airway 
plan, incidentally, are conflicting. The 
flood of applications which followed the 
announcement would seem to indicate 
that most airlines welcome anything def- 
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inite and are willing to play along. But 
Beaverbrook-controlled editorials in Eng- 
land criticized the plan severely for be- 
ing premature and too ambitious; and 
chosen instrument advocates have con- 
demned it with silence . . . Any way you 
look at the international transport situ- 
ation, it will be good for plenty of fire- 
works, oratorical and otherwise, during 
the coming fall and winter... 


On the Hill 


Sen. Champ Clark’s committee on for- 
eign affairs is rumbling protest under its 
collective breath at the Board’s world 
airway plan and a statement condemning 
the Board action may be expected... 
Whether this will be tied into the politi- 
cal campaign is a moot question, but it 
might well be . . . Politics have pushed 
aviation interests somewhat into the 
background elsewhere on the Hill, al- 
though a fight is brewing on the post- 
war airport program. Public Roads al- 
ready has a bill proposing that it go 
into the flight-strip business in a big way, 
subject to approval of the Civil Aero- 
nautics Administration ... What might 
be considered a re-write of the Public 
Roads proposal, giving all airport activi- 
ties to CAA, has been introduced by 
Congressman Jennings Randolph of West 
Virginia, and it may be anticipated that 
the two philosophies represented will 
clash before any legislation is passed . . . 
Public Roads’ proposal favors tieing strips 
and even airports onto the Federal roads 
appropriation, while the Randolph idea 
would be to keep the two separate and 
delegate all airport problems to men 
qualified to know the present and future 
needs of airmen... 


Grass Whopper 

Being of the lawn-mower, or tired 
householder, specie of grass expert, we 
read with interest recently of a wonder 
grass named Zoysia developed by the 
Civil Aeronautics Administration that 
could lick the pants off of crab grass, not 
to mention the Japanese beetle, but which 
still never grew so long that you had to 
bother to cut it. Indeed—said the story 
—the CAA grass had been cut only once 
in five years. It was also tough enough 
to withstand the impact of landing air- 
planes, stayed a brilliant green through- 
out the summer, was a fetching brown in 
the fall and winter and would, in sum, 
do everything but grow on a bald man’s 






head and milk the cow as well as feed 
him ... We almost sold our lawnmower 
before investigating further, but fortu- 
nately didn’t, it developing that the grass 
in question, for all its sterling qualities, 
is a sucker for a knockout punch from 
the old-fashioned, garden-variety Ameri- 


can weed. Besides, it isn’t as tough in 
other respects as first reported .. 
Seems a press agent let his imagination 
run away with him, much to the embar- 
rassment of one Joseph Yarrow, turf en- 
gineer for the airport division of CAA, 
who has been living with Zoysia and sev- 
eral other varieties of grass for five years. 
Mr. Yarrow says he’d like to discover a 
tough, non-growing grass, but can’t re- 
port anything startling at this time... 


The British Say... 


During the first AAF shuttle bombing 
flight of U. S. Fortresses from Italy to 
Russia, the Germans sent up a captured 
Fortress to join the U. S. formation. It 
was unnoticed for some time but the U.S. 
aircrews soon became suspicious, finally 
identified it as being manned by an enemy 
crew and destroyed it... Along the 
same lines, the A. P. reported from Va- 
lencia, Spain, in July, that nine Germans 
had made a forced landing in a Fortress 
and been interned there. The plane bore 
German markings and apparently had 
been patched together from various Allied 
planes which had crashed in German ter- 
ritory ...The British also say that 
Lockheed Lightnings are being used with 
up to 2,000 pounds of bombs in precision 
bombing of German targets behind the 
lines in France from altitudes of 20,000 
feet... 


Pro-Pilot 


It’s seldom in these days of total war 
that you hear anybody coming to the de- 
fense of the private pilot, and the last 
place you’d expect to hear it would be 
before the Senate’s Committee on Mili- 
tary Affairs. But that is exactly what 
Joseph T. Geuting of the General Aircraft 
Corporation did recently—and an excel- 
lent presentation he made while he was at 
it. As chairman of the Personal Aircraft 
Council of the Aeronautical Chamber of 
Commerce, he said, among other things: 
“Regulation of personal aircraft and the 
personal pilot has grown through the 
years to the point where present regula- 
tions impose onerous burdens which ham- 

(Continued on page 130) 
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Photo of DC-3 shows location and color of position lights. Colors and flashing periods were worked out after numerous experiments, 


TRANSPORT BLINKERS 


By ALAN L. MORSE 


Chief, Technical Development Division, CAA 





The author 


plane headed toward him from five 

miles away, has exactly 30 seconds be- 
fore the planes pass, if both planes are 
traveling at 300 m.p.h. At night this time 
may be cut in half or less if lighting on 
the planes is inadequate to provide a five- 
mile visibility. 

This situation was the underlying 
thought at a meeting in July, 1941, at- 
tended by aviation experts, lighting ex- 
perts and members of the Technical De- 
velopment Division of the Civil Aeronau- 
tics Administration. As a result of that 
meeting the CAA inaugurated a program 
to develop aircraft position lights that 
would improve the safety of night flying. 

This project started, not as a result of 
a bad accident, but from the contempla- 
tion of dangers to be avoided. The de- 
velopment thus far (it is not yet com- 
plete) is gratifying to airline pilots, the 
men most directly concerned with ade- 


[| viene: headed pilot, seeing another 


Near crackups caused by difficulties 
of night visibility inspired research 


program on aircraft position lights. 


quate lighting of transport planes. The 
CAA is pleased with the progress to date, 
because the problem is a great deal more 
complex than appears on the surface. 
There had been a number of near acci- 
dents in the air and several minor acci- 
dents in which transport planes had run 
together on the ground. At Wichita, Kan., 
two airliners came together as one was 
taking off. The pilot of the plane taking 
off mistook the tail light of the plane on 
the ground for a temporary boundary 
light. In another instance (on May 9, 
1941) an Eastern Air Lines plane reported 
to the Washington, D. C., range station 


“that it had almost collided with an Army 


bomber which did not have its position 
lights turned on. The Army pilot also re- 
ported the near collision, but proved that 
his lights were on. Both pilots were much 
concerned about the near collision. 

The meeting, called by the Safety Bu- 
reau of the Civil Aeronautics Board, was 


attended by airline pilot representatives. 
Air Transport Association officials, repre 
sentatives of the National Bureau of 
Standards, the Army and Navy depart- 
ments, the CAA, American Airlines and 
United Air Lines. The problem faced 
was, first, the development of an im- 
proved tail light of suitable brilliance and 
conspicuousness; second, development of 
an auxiliary forward position light partic- 
ularly for transport planes; and third, a 
long-range program covering position 
lights generally. 

Specialists in aircraft lighting partici- 
pated in this work. Frank Breckinridge 
of the National Bureau of Standards, con- 
ducted numerous observation and photo- 
metric tests for the CAA. Harry S. Pur- 
nell, with more than 15 years of experi- 
ence in lighting problems within the avia- 

(Continued on page 140) 





Flashing periods of red and white tajl 
lights are timed to prevent “blending.” 
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DISPOSING OF SURPLUS}: 
WARPLANES ~_- 


By JOSEPH A. BORS 


Washington War News Editor, International News Service 





Aimed at keeping U. S. aviation strong, Harvard report recommends 


plan to dispose of five classes of surplus planes and equipment. 


America’s continued supremacy in 

military and commercial aviation has 
just been submitted to Congress in the 
form of an exhaustive report by Harvard 
University’s Graduate School of Business 
Administration, which recommends early 
disposal of surplus fighting planes and 
transports being accumulated by the US. 
Army Air Forces. 

Chairman James E. Murray of the Sen- 
ate War Contracts Subcommitteee de- 
scribes the study as one of “comprehen- 
sive and far-seeing character.” Its three 
main recommendations are: 

1. To provide transport planes for com- 
mercial airlines in the United States as 
soon as possible. 

2. To provide “friendly” neutral nations 
with both combat and commercial-type 
planes under a plan designed to create a 
post-war world market for American air- 
craft. 

3. To equip schools and other educa- 
tional institutions at home with planes 


A America's designed to assure 





Thunderbolts, above, are examples of the largest group of surplus and equipment for training aviation- 
a L A S S A aviation equipment which must be disposed of. Class A includes minded youngsters. 

fighters, bombers and other tactical aircraft not economical At the request of the Army Air Forces, 
(COMBAT PLANES) ['2"r®: Po ot fa ee rpertcrat th “i 

suitable for commercial purposes. Some may have to be junked. arvara experts spent six months prepa 


ing the report. It was then submitted by 
ee oe ee Murray to Chairman Robert H. Reynolds 

Fe b= of the Senate Military Affairs Committee. 
i = Murray emphasized, however, that the 
< study does not necessarily reflect the 
views of the subcommittee or the War De- 
partment, but praised it highly. 

The report points out that when the 
war is over the surplus aeronautical 
equipment owned by the Air Forces will 
run into billions of dollars. It suggests 
that machinery be set up immediately to 
begin disposal of older types of planes 
even before the end of the conflict. 

The Harvard experts take sharp issue 
with proponents of the philosophy that 
surplus war materials are a drug on the 
market and should be scrapped. In com- 
menting on such suggestions, the Har- 
vard report states: 

“It is nearly a certainty that this ex- 
treme position favoring immediate scrap- 
ping of all surplus planes and compo- 
nents would not be acceptable to public 
opinion in the United States. Any argu- 
ment which favors the building of a new 
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Primarily useful for scheduled transport duty, these C-47's DC-3 or an 1830 engine exactly similar to 
CLASS B fall into Class C. Types vary from 7,500-pound Beech Voyagers a DC-3 or engine which has just been 
to the largest four-engined transports in use when the war ends. destroyed is almost certain to be rejected H (Ci 


(TRANSPORTS) 


Despite large production, attrition rate in wartime is severe. by the American people.” i 
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First, the Harvard group recommends 
that while the war still is at fever-pitch 
specific preparatory steps should be taken 
to arrange methods of surveying the con- 
dition of planes, permit manufacturers to 
do engineering work in preparation for 
modifying models known to be commer- 
cially usable, and have the Civil Aero- 
nautics Board test and license commer- 
cially usable types. 

Secondly, it recommends that a central 
Government disposal agency be created, 
including representatives of the State 
Department, War and Navy departments, 
the Civil Aeronautics Authority and the 
Treasury, but that actual handling of the 
various planes be turned over to the orig- 
inal manufacturers to insure that they 
are in the best possible shape. 

To facilitate handling of various types 
of planes and equipment, the report sets 
up five categories from A to E, as fol- 
lows: 

Ciass A: Fighters, two and four-engine 
bombers and other tactical aircraft not 
economically adaptable for commercial 
flight purposes. This is the largest group. 

According to the report, the only out- 
side market for most of the Class A types 
is the air forces of friendly foreign pow- 
ers. Any oversupply in this category 
should be transferred to Class E, to be 
used for educational and other ground 
purposes or to be stripped of components 
for salvage.. 

Crass B: All planes primarily useful for 
scheduled transport operations. These 
range in size from the 7,500-pound gross 








Smaller liaison-type planes will be listed in Class C. They may 


CLASS C 


(CIVIL FLYING) 


weight of the Beech Voyager to the 75,000- 
pound and higher gross weight of large 
four-engine transports. 

“The excess supply of surplus transport 
planes may, after post-war demands are 
met, be far less than the many thousands 
now generally anticipated,” the report 
states. “The attrition rate in wartime 


be used for business purposes, commercial activities such as crop 
dusting, and flight training or personal flying. The DPC is already 
disposing of some of these planes used by War Training Service. 


military operations is understandably se- 
vere. Moreover, many of those remain- 
ing will be in such conditions as scarcely 
to warrant rebuilding for commercial use. 

“Even so, the supply of the more nu- 
merous types (e.g., Douglas Skytrain 
and Curtiss Commando will probably be 

(Continued on page 112) 





Class E includes all other planes and compo- 


Major components include engines, propellers, 
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CLASS E 


(SALVAGE) 


instruments and radio equipment, but exclude nents, including aircraft and parts in unsound 


combat material such as bomb sights and guns. condition. Planes and components in the other 


Smaller components are included in Class E. classes may later be placed in this class. 











A tivins mar_) 





yo HAL MORRIS 


literates cities centuries old and builds 

towns where once there was only des- 
ert or forest, pointed a finger at rural 
Prestwick, Scotland, and made it a focal 
point in the world-wide air transport 
system of the United Nations. The tow 
that formerly entertained Scottish work- 
ers on their holidays now takes in its 
stride visits by kings and prime minis. 
ters, admirals and generals, ambassadors 
and diplomats, and thousands of boys go- 
ing to, or coming from, the war. 

Prestwick airdrome is to the world air- 
ways what Chicago is to the United 
States commercial air network. It isa 
junction point for routes reaching south 
to Africa, north to Iceland, and west to 
America, and for routes throughout the 
British Isles. It is a calling point fo 
scores of ferried planes and _ transports 
every week. And on any day you can 
pick out men wearing the uniforms of 
all the major Allied forces, representative 
of all the occupied countries of Europe 

Prestwick is not on ordinary maps. Its 
population in 1931 was 8,538 and the area | 
of this Ayrshire community is listed as 
1,040 acres. If you wish to find it, locate 
Glasgow in southern Scotland, then look 
south until you find Kilmarnock, only 10 
miles north of Prestwick. If the map is 
sufficiently detailed it will show Ayr, 3 
small port and residential city, south of 
Kilmarnock on Scotland’s west coast. Put 
a pin between Ayr and Kilmarnock and 
you'll have the approximate location of 
Prestwick. And put a small American 
flag on the end of your marker becaus: 
that pinpoint is important to you. 

Rambling over several hundred acres 
of rolling farmland, Prestwick airfield is 
quite unlike most military airports. It 
encompasses several buildings operated 
by Scottish Aviation, Ltd., as well a 
American and British hangars, officers 
clubs for both services, and_ barrack: 
areas. Its principal runway extends 6,6ll 
feet, and the cross runway is sufficient) 
long to accommodate the fastest fighters 
and the heaviest bombers and transports 
All runways, perimeter tracks and taxi: 
ways and most of the parking areas are 
of concrete. 


Tite whimsical hand of war, which ob- 


Transatlantic air routes created since wat | 


converge on Prestwick's fog-free runways. 
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CROSSROAD css coeen 


Formerly TWA Station Menager, Prestwick, Scotland 


War chose Prestwick, Scotland, as great transatlantic plane 


terminal. Its excellent flying weather may keep it important. 


Its hangars, huts and administration 
buildings are spread over a wide area, 
partially to minimize damage from po- 
tential bombings and partially because it 
has grown piecemeal to keep pace with 
the booming deliveries of battle planes 
and mushrooming air transport services 
While the field is officially controlled by 
the Royal Air Force, the U. S. Army Ail 
Forces Air Transport Command has an 
organization working independently of 
the RAF 

Two principal functions underline the 
importance of Prestwick in the Allied 
scheme of war. It serves as a trans- 
atlantic terminal for American and Brit- 
ish air transport services from the United 
States and Canada. Hundreds of heavy 
and medium bombers and pursuit planes 
have been delivered here within the past 
three years. From Prestwick they are 
taken to operational bases as needed by 
pilots of ferrying squadrons attached to 
the Air Forces in Britain. 

However, its growing fame among 
Americans stems from its function as a 
port of air embarkation and arrival for 
the British Isles. Americans scurrying 
across the ocean on business important to 
the war are familiar with Prestwick. 
Every day Douglas transports pull in 
front of the administration building to 
disgorge passengers as casually as the 
airlines do at LaGuardia Field. They re- 
load within a few hours and are again on 
their way to New York or Washington to 
pick up high priority passengers or cargo 
bound for the European Theater of 
Operations. 

This is a major terminus of the far-flung 
transportation division of the Air Trans- 
port Command. The huge Skymasters, 
which can carry up to 26 passengers or 
four tons of freight on ocean hops, are 
operated by TWA and American Airlines 
under contract with the Army Air Forces. 
Their ocean crossing is carried out with 
the precision of a domestic airline—but 
with somewhat less adherence to sched- 
uled times—a grudging concession to Old 
Man Weather, who makes the North At- 
lantic one of his main stamping grounds. 

Surprisingly, because the North Atlan- 
tic has always been considered one of 
the most treacherous areas for fiving, the 
number of weather cancellations has been 
negligible. This is largely due to good 
Weather-reporting services and excellent 








Street scene in Prestwick, showing St. Nicholas Hotel, former stopover point for U. S. contract 


aircrews on transatlantic flights. Many American ground crew members are still billeted here. 


radio aids to navigation which are in use. 

The administration building, which was 
a small hotel before there was an air- 
drome at Prestwick, is now an RAF offi- 
cers’ mess, serving as combination office 
building, flying control center, terminal 
building and hotel. So many additions 
have been made to the original structure 
that a series of wings now wanders self- 
consciously in several directions. It has 
been temporary headquarters, probably, 
to more world-renowned figures than any 
similar place in the world. Its chief re- 
ceptionist, Miss Chris Gray, has been dec- 
orated by the King with the British Em- 
pire Medal for her distinguished han- 


dling of important Allied military and 


diplomatic personages. 

Known as the Orangefield, because 
William of Orange once spent a night in 
the vicinity, the Terminal Mess is a truly 
international stopover point. The lobby 
is decorated with original paintings by 
Tom Gilfillan depicting the impact of air 
transportation on different areas of the 
globe. The Scottish girls at the reception 
desk have frequently to cope with money 


from eight different countries and one 
could speak any continental language and 
find friends to keep him company. 

Because crew members are given prior- 
ity on transient rooms, flyers from almost 
every country form the greater part of 
the clientele. Their aviation conversation 
roams the world at will without any os- 
tentation. Like sailors, they are apt to 
have address books containing names of 
friends in New York, Stockholm, Kara- 
chi, Natal, Melbourne, London, Kunming 
and Casablanca. Their Short-Snorter 
bills, with signatures reading like pages 
from Who’s Who, are sometimes 10 yards 
long. 

While the aircraft operations are han- 
dled by the AAF, the RAF, TWA, Ameri- 
can Airlines, BOAC and ATA, the air- 
drome itself, the administration buildings 
and most of the facilities are manned and 
controlled by Scottish Aviation, Ltd., under 
contract with the Air Ministry. This com- 
pany performs al] maintenance for the 
British services and their assignment is 
a natural outgrowth of their ownership 

(Continued on page 136) 
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HOMING 
BY RADIO 


by Sebastian B. Littauer, Ch.E., M.A., D.Sc. 


Radio Division, Bendix Aviation Corporation 
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The Superfortress carries its radio compass atop its fuselage rather than underneath. Cutaway photo of Bendix compass inset above, 


was good and the Axis was three ships 

and one fighter plane less. Then the 
fog and clouds over the Mediterranean 
between Crete and Bengasi thickened. 
The triumphant Fortress was suddenly 
lost in the overcast. 

The radio operator strained to pick up 
the signal of a friendly station or of any 
known station on which a bearing might 
be taken. Only noise or garbled Axis 
communications came through. 

The pilot lifted the Fortress higher for 
a look at the stars but the soup seemed 
to extend to the top of the sky. There was 
no visibility at the plane's ceiling. Off its 
course, with no means of navigating to its 
home base, a forced landing seemed in- 
evitable. That meant an even chance of 
landing in enemy territory 

As the Fortress began to descend 
through the black masses of cloud and 
fog, the radio operator exclaimed with 
exci.ement, “Hold it! Base is coming 
through ” 

No one else spoke but 
enough fixed their eyes upon the dial of 
the automatic radio compass as the needle 
swung slowly through an arc, halted, 
pulsed erratically with a crash of static, 
and then settled down to a steady posi- 
tion. 

The Fortress swung until the 
plane was aligned with the needle. Blind, 
through fog and clouds, it rode the radio 
wave home. 

Safe at their base, with bomb bays 
empty, the crew jumped to the ground 
and their completed mission seemed far 
away. But under the streamlined nose was 
the tear-drop shaped housing which pzo- 
tects the loop that is the heart of the 
Bendix automatic radio compass. With- 
out its guiding radio compass, the Fort- 
‘ess would never have returned to fly 


Jo bombs had been dropped, visibility 


those near 


about 


again against the enemy’s strategic tar- 
gets. 

The radio compass is to the airman 
what the magnetic compass has been for 
centuries to the mariner. But it is really 
more. The mariner’s compass gave him 
only the cardinal directions. The auto- 
matic radio compass gives the airman the 
direction of his home base and points the 
way there. 

The discovery of the compass properties 
of the magnetic needle is an event lost in 
the maze of history distorted by fiction, 
but since about the 12th century, far- 
reaching sea voyages have been made 
through navigating by the magnetic com- 
pass. 

Diaz in 1486 navigated around the Cape 
of Good Hope with the aid of a magnetic 
compass. Columbus used a single needle- 


shaped magnet, supporting a paper com- 
pass rose mounted on a steel point. 


Long 





distance marine navigation was made pos- 
sible by the magnetic compass more than 
by any other single instrument outside of 
ships themselves. 

Adaptation of the compass to air flight 
was an obvious step, but something more 
was needed in a plane off course and lost 
in fog with neither Earth nor stars visible 
Knowing merely the direction of north or 
south is of little help in such circun- 
stances. 

Radio compass navigation by no means 
replaces the regular dead reckoning and 
celestial navigation adapted from the 
mariner for the airman. But in circun- 
stances where the conventional methods 
are insufficient, which happen frequently 
under modern flying conditions, the auto- 
matic radio compass is irreplaceable. 

To understand where the usefulness of 
the radio compass supplements that of the 
magnetic compass, let us refer to the 
diagrams. 

Figure 1 is a diagram of the earth, on 
which three airplanes are located. In 
each airplene is a modern magnetic com- 
pass provided with a dial and rotating 


N 





Figure |. Each plane is headed true north but to a different destination. Diagram on right 
explains “heading''—-the angle between north and direction of plane's longitudinal axis. 
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pointer for indicating the plane’s head- 
ing, that is, the position of the pointer in- 
dicates the angle between true north and 
the direction of the plane’s longitudinal 
axis. Ordinarily, the compass needle 
points towards the Magnetic North Pole, 
whose direction from an observer is in 
most cases displaced a number of degrees 
from the direction of the Geographic 
North Pole. 

In the modérn compass it is possible to 
correct the position of the pointer to ac- 
count for the angle at the point of obser- 
yation between magnetic north and true 
north. It is also possible to correct the 
pointer position for local magnetic influ- 
ences in the plane. The corrected posi- 
tion of the pointer then designates the 
true heading of the plane. For purposes 
of simplification, therefore, in Figures 1, 
2,4 and 7 the compass needle is repre- 
sented as indicating true north. Referring 
to Figure 1, all three planes-are headed 
true north, although they have three dif- 
ferent destinations unless perhaps they 
are on a polar flight. 

Now consider a small portion of the 
earth as shown in Figure 2. Here is a 
navigation chart on which the location of 
La Guardia Field is indicated. Again, 


three planes are shown flying in the same 





Figure 3 


direction. But notice that only Plane 2 
will reach La Guardia Field. In each 
plane the magnetic needle points north 
while the longitudinal axis makes an an- 
gle 70° with the meridian. 

The magnetic compass tells the pilot the 
angle between his line of direction and 
the meridian, but it does not tell him 
where he is going. It indicates a direction 
but not a destination. For when the mag- 
netic compass discloses the plane’s direc- 
tion it merely discloses one of an infinite 
number of parallel directions. Unless the 


pilot can see the earth so that he knows 
where he is at the moment, he cannot tell 
where he is going. 
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Figure 3. 


The radio compass, on the other hand, 
is both direction and destination finder. 
This is how it works: Suppose the air is 
still but visibility is poor and there is an 
overcast sky so that the pilot does not 
know his position. His plane, however, is 
equipped with a Bendix automatic radio 
compass. Note the radio station at La 
Guardia Field shown in Figure 3. 

The pilot tunes in his radio compass 
on that station. Then inside the “bomb 
that is never dropped”, the little loop 
turns and faces the radio station. On the 
control panel, visible to the pilot, there is 
a little dial with a pointer that turns with 
the loop and stops when the loop stops. 
The pilot turns his plane until the pointer 
rests on zero. Then he knows that his 
plane is pointed toward the radio station 
which has become a pole—not the far- 
away North Pole, but a pole at his place 
of destination. His radio compass has 
picked a direction—not one of an infinite 
number of parallel directions, but the 
particular direction to his desired destina- 
tion. It is, in truth, an automatic direc- 
tion finder and this designation, “ADF,” 
will be used throughout this article. By 
so heading the plane that the ADF point- 
er stays on zero, the pilot “homes” into 
La Guardia Field. 

When the pilot of Plane 1 (Figure 3) 
tunes in on the same station, his pointer 
will indicate to the right of zero because 
the’radio station is located to the right of 
the longitudinal axis of his plane. So he 
turns his plane to the right until his ADF 
pointer rests on zero. Then he, too, can 
home into La Guardia Field. In this sim- 
ple manner our fighting planes home into 
their bases with the aid of the ADF after 
completing their missions. 

The station at La Guardia is an aircraft 
radio range station. Is it necessary to 
tune in on this station? Not at all. Near 
this field there are dozens of broadcast 
stations. The ADF can be tuned in on 


any of these stations and the plane home 
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Figure 4. 


in on the one selected. In combat zones 
there are no established airways with 
radio ranges. But wherever our air 
forces are based, fixed or mobile radio 
transmitters are set up for the express 
purpose of bringing our aircraft back. 
You may be wondering what happens 
when there is a strong wind blowing. 
Figure 4 shows a plane heading east with 
a northeast wind to combat. The dashed 
lines indicate the easterly direction of the 
plane, but the wind keeps blowing it to- 
ward the south. Even though the plane 
sets its course on a direct line toward La 
Guardia Field, it would pass far to the 





59 


south. The fact that the magnetic com- 
pass discloses the plane’s line of direction 
correctly would not help the pilot find 
the airfield. 

What happens when ADF is on the 
job? Starting in position 1 (Figure 5) 
when the plane happens to be headed 


Pf tt ee 
Vy 3 Wind from the oh [fy 
; fy ‘ La Gussdia 





toward the east on a line through the 
radio station, the ADF pointer rests on 
zero. In a short while the plane is blown 
far enough south so that the pointer 
swings left, as in Position 2. The pilot 
then turns into the wind until the pointer 
comes back to zero, and continues to steer 
the plane so that the ADF pointer stays 
right on zero. Finally, the plane ap- 
proaches its destination as in Position 5, 
heading into the wind. 

In case there is objection to taking this 
curved path, the pilot can fly the straight 
path shown in Figure 6. 

To do this, the plane must be turned 
into the wind until the radio station is on 


(fs to boa east 





the right of the plane’s heading. 


By a 
little maneuvering it is possible to keep 
a constant angle between the plane’s 
heading and the path of the radio wave. 
Suppose, for example, this angle happens 


to be 10° to the right. Then the ADF 
pointer rests 10° to the right of the zero 
mark. If held there the plane will home 
in on a straight line. 

(Continued on page 106) 





Dial of Bendix radio compass. 
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INCENTIVE PAY IN AVIATION 


By PHILLIPS J. PECK 


Labor writer, International News Service staff, Washington, D. C. 


Qncentive plans have proved they can increase production but 


they are still generally opposed by both management and labor. 


MERICAN production has been the 

miracle of World War IIl—a miracle 

which prompted Premier Stalin of 
Russia to exclaim at Teheran that the 
United Nations’ cause would have been 
lost without it. 

Yet the War Production Board has 
stated that history’s greatest industrial 
performance could have been 35 per cent 
better. John W. Nickerson, director of 
the Management Consultant Division of 
WPB and author of the 35 per cent figure, 
presents his case in two words: “incen- 
tive wages.” 

The widespread introduction of wage 
incentive plans to encourage maximum 
effort by employees on behalf of war 
production, Nickerson believes, would 
have boosted United States aircraft out- 
put by 30,000 units during the past year 

Nickerson’s division, with its small 
staff of industrial engineers, is one of the 
most persistent advocates of incentive 
wage plans in war plants. 

At the topmost level of WPB are two 
other staunch exponents of incentive 
wage proposals—Chairman Donald M 
Nelson and Executive Vice Chairman 
Charles E. Wilson, former president of 
General Electric. 

The latter made a valiant but unsuc- 
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Hypothetical diagram of what plane production might have been with incentive plans. 


cessful effort to “sell” the proposal in 
West Coast plane plants. Both labor and 
management objected. But the industry 
as a whole did not veto the wage-incen- 
tive plan. It caught on in a few plants 
—and with amazing success. 

For proof one need only check produc- 
tion performances under such plans at 
the Grumman Aircraft Corp., Bethpage, 
L. L; Beech Aircraft, Wichita, Kans.; Re- 
public Aircraft, makers of the Thunder- 
bolt; Chance-Vought, Bridgeport, Conn.; 
Firestone Tire and Rubber Company’s 
Aviation Production Division, Akron, O.; 
Edo Aircraft Corp., College Point, L. L; 
and Pratt & Whitney engine plants. 

Grumman, builders of the Navy’s Wild- 
cats and Avengers, got a 40 per cent pro- 
duction increase. Beech started with a 
profit-sharing plan, shifted to the Beech 
Efficiency-Incentive Plan and found that, 
during the first seven months following 
the changeover, its efficiency went up 
further to a level more than 28 per cent 
above that of the base period. Another 
of the group attained an increase of 20 
per cent in output; a fourth, 33 per cent. 
and still another, 45 per cent. 

Advocates of incentive wage proposals 
generally list three major advantages of 
such plans: 


1. Greater quantity of production. 

2. More efficient production, lowering 

unit costs. 

3. Better utilization of manpower. 

The argument might be advanced that 
the first advantage has lost some of its 
war appeal since plane production is now 
at an unprecedented peak. The weak- 
nesses in this argument are that WPB is 
still keeping the pressure on to maintain 
production at its present high level and 
that there will have to be even greater 
efforts to increase airframe poundage and 
keep production high in the continuing 
shift to heavy aircraft—the giant Super- 
forts, for example. 

The merits of the other two factors— 
lowering unit costs and improving man- 
power utilization—are undeniable. With 
Selective Service calling all but a few top 
men in the 18 to 26-year age bracket and 
moving steadily toward those in the 26- 
to-30 category, full utilization of man- 
power becomes even more vital. 

The accomplishments of Grumman pro- 
vide a graphic illustratiun of declining 
unit costs and improved manpower utili- 
zation. Figures for 1944 show, for exam- 
ple, a drop of over $30,000 from last year 
in the production price of one particular 

(Continued on page 122) 
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Best fueling practice suggests that 
line service crew should have placed 
gasoline truck parallel to and about 
20 feet in front of the DC-3's wing. 


of the most important duties of the 

mechanic. The operations are usually 
simple to perform but vigilance, care and 
caution must be exercised to avoid seri- 
To the relatively in- 
experienced mechanic the dangers are 
thought to be of little importance and 
often ignored. 
This attitude 


Ur them of aircraft with fuel is one 


cause serious acci 
dents which can be classed into two 
groups: accidents from fire and acci- 
dents from failure in flight. 

Three or four drops of water may cause 
the destruction of an airplane and the 
death of all those on board, by freezing 
into a ball-and blocking the fuel lines. 
Serious accidents have also occurred from 
water in its liquid state blocking the flow 
of fuel through the carburetor jets. 

Even a single grain of sand, to enter the 
tuel, could cause the destruction of a huge 
wansport by traveling to the carburetor 
and lodging in the delicate metering 


can 


| mechanism. A wiping cloth can cause a 


failure by leaving particles of lint to col- 
‘ect on the fuel system screen and slow 


* This article is based on an Airline War Training 
‘stitute booklet edited by R. G. Thomas—Ed 


THE 


REFUELING 
AIRPLANE 







Dirt and fire -are constant hazards in fueling 


airplanes. Here is recommended safe procedure.* 


down or cut off the flow to the engine. 

Suppose the engines required 100 oc- 
tane gasoline and the crew carelessly 
filled the tanks with 87 octane gasoline. 
During the pre-flight engine run-up no 
trouble would be observed because the 
cylinder head temperatures would not be 
brought above normal. However, during 
take-off at high horsepower, the engines 
would overheat and vibrate due to deto- 
nation. Unless power were reduced in 
time, complete engine failure could eas- 
ily result or the airplane might not have 
sufficient power to clear obstacles around 
the airport after take-off. 

To conserve the higher grades of fuel, 
or in cases of emergency, it may be nec- 
essary (but never desirable) to use a 
lower grade of gasoline than that specified 
for the airplane. In this case, the officer 
in charge of operations must be con- 
sulted and a red warning tag, bearing spe- 
cific information as to the type of fuel 
used as.a substitute, must be attached to 
the control column or ignition switch so 
that the pilot may avoid operating the 
engines beyond the safe limits for this 
grade fuel. In case this emergency action 
is necessary, only enough of the lower 


grade should be put into the tanks to 
aliow the plane to fly to the nearest poin 
where the proper grade can be obtained. 
Then the substitute fuel must be drained 
from the tanks before refilling with the 
proper grade of fuel to avoid mixing the 
two grades. 

Detonation, especially at high horse- 
power output such as at take-off, is likely 
to cause damage to the engines. There- 
fore, it is recommended, when possible, 
to reserve enough of the proper grade of 
fuel in separate tanks to be used for take- 
off and climb. 

Under no circumstances should two 
grades of fuel be mixed to obtain an in- 
termediate grade, since the satisfactory 
intermediate grade would not be obtained. 

Let us assume that the airplane has ar- 
rived at the field, and is ready to be re- 
fueled. Usually it is advisable to fill gaso- 
line tanks at the end of a flight and be- 
fore the airplane is placed in the han- 
gar. There are three reasons for this: 

1. To reduce the chance of moisture 
condensation and consequent collection of 
water inside the tank. 

2. To reduce the possibility of explo- 
sion due to vapors collecting inside the 





Sparks from static electricity start gasoline fires. Ground wires must be attached to plane and fuel supply as illustrated. 


tank. In case of fire, a full tank is not 
as likely to explode as a partly filled tank. 

3. To assure full tanks on take-off. 

Should a fuel truck be used, the truck 
is driven parallel to and about 20 feet in 
front of the wing. Set the brakes and shut 
off the engine. Never drive the truck di- 
rectly toward or back it up to the air- 
plane as these positions either make it 
difficult to get the truck away quickly in 
case of fire or increase the possibility of 
fire when starting the truck motor if the 
exhaust is directed toward the airplane. 
This position also minimizes the danger 
of bumping into and damaging the air- 
plane. 

If an underground tank system is used, 
the airplane may be towed or taxied into 
position at the proper fuel pit, where the 
brakes are set. If taxied into position, 
set the brakes and stop the engines. The 
airplane should be positioned far enough 
from the pit to allow the hose to lay 
straight instead of coiling or kinking. If 
the airplane is too close to the pit, a fire 
at either place would endanger both. 

The crew chief in charge will board the 
airplane before refueling and check the 
following items: 

1. See that the master battery switch 
is “OFF,” unless for special reasons it is 
necessary to leave it on. 

2. See that ignition 
“OFF.” 

3. See that 
“OFF” position. 

4. See that all persons aboard are in- 


switches are 


fuel valves are in the 


formed that refueling is being done. 

5. See that the proper fluid service 
forms are obtained and the octane rating 
and the amount of fuel required is deter- 
mined. 

The next step is to place the fire ex- 
tinguishers. There should be at least two 
foam extinguishers and two carbon diox- 
ide extinguishers at every refueling. 
These should be placed so that they can 
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Double static wires soldered to funnel 
are attached to both drum and container. 


be put into use instantly in case of fire. 
One man should stand by these extin- 
guishers whose only duty is to observe, 
give the alarm and operate the extin- 
guishers in case of fire. 

When necessary, passengers may re 
main aboard during refueling providing 
an attendant is stationed inside the cabin 
near the door to prevent smoking and to 
give the alarm and assist the passengers 
in case of fire. This is permitted only 
when passengers are sleeping or when 
passengers would be otherwise _incon- 
venienced. 

The “master switch” may be left on 
during refueling if necessary, but must 
not be turned “ON” or “OFF” during re- 
fueling, as its operation might cause 4 
spark at some point in the airplane and 
ignite gasoline fumes. The radio or other 
electrical equipment must not be oper 
ated while refueling. 

Before going up on the wing, the me 
chanic should remove all articles from his 
top coverall pockets so that they will not 
fall into the open tank, and remove heavy 
tools from other pockets to prevent dam- 
age by their falling onto the wing. A cal 
vas cover should be placed on the wing 
to protect the metal where the mechani¢ 
is standing, and to prevent slipping im 
case gasoline is spilled. Household 
matches or cigarette lighters must not be 
carried by members of line service crews. 
These have caused several very serious 
fires. 


(Continued on page 86) 
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ARMY DOUGLAS SKYTRAIN TAKES ABOARD ITS CARGO. 





RAF AIRCRAFTSMEN SERVICE AND BOMB-UP A HAWKER TYPHOON. 
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T's ARMAMENT DIVISION, HUGHES AIRCRAFT CO., 7000 ROMAINE ST., HOLLYWOOD 38, CALIFORNIA 
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IRMEN and shipboard gunners operating in the 
Atlantic should study the differences between 


M | S TA K E N | D E N T | T | E S these two flying boats carefully. It should be 


noted that the German Do-24 is smaller than the 
Mariner. The American patrol bomber can be 
distinguished by its wing floats and twin rudders. 


Dornier Do-24. Span: 98 ft. 6 in. 
Copyright. Fiyimvc, September, 1944, 


Martin Mariner. Span: 118 feet. 








FLYING 

























BOEING SUPERFORTRESS 


Heavy Bomber 








PERTINENT Facts: Already operating against the main 
land of Japan from Chinese and Indian bases, the Su- 
perfortress soon is expected to be based in Saipan from 
whence it may shuttle-bomb Japan from those islands 
to Chinese bases and return. The world’s largest land- 
plane bomber in operation, the B-29 is powered with 
four 2,200 h.p. Wright Double Row Cyclones. British 
sources say the B-29 cruisers at 250 m.p.h. at 25,000 feet 
(the fuselage is pressurized) and that its gross weight is 
about 120,000 pounds. Wing span is 141.2 feet, length 
98 feet, height 27 feet. British sources also give the 
range as 3,000 miles with three tons of bombs. Remote- 
control gun turrets, not shown in the photograph or 
silhouette for security reasons, give the Super heavy 
firepower. 


—_—SS | ~: an = Q=—— ; 
ee ee) 9 =O b= Wuat To Look For: A mid-wing monoplane, the B-29 


resembles the B-17 in many respects. The tail is prac- 
tically identical. The B-29 wing, however, has narrow 

Copyright, FLiyine, September, 1944 chord, moderate taper and square tips. There is no jut- 
ting cockpit; the transparent nose houses the pilot and 
co-pilot as well as the bombardier. The tricycle land- 
ing gear is fully retractable. 








ARMSTRONG-WHITWORTH 


ALBEMARLE 
Utility Transport 





PERTINENT Facts: Originally designed as a medium 
bomber, the Albemarle now has been converted to 
transport and glider-towing duties. It is powered with 
two 1,560-h.p. air-cooled engines. Top speed is 250 
m.p.h. at 10,500 feet. Range is over 1,300 miles. Wing 
span is 77 feet, length 59 ft. 11 in., height 15 ft. 7 in. 
The prototype first flew in 1939, while the first produc- 
tion models flew in December, 1941 


WHAT TO LOOK For: ‘he Albemarle is a mid-wing mono- 
plane, with sharp taper and rounded tips on its canti- 
lever wing. The wing, from below, looks like that of 
the Jap medium bomber, Sally. The fuselage is rec 
tangular, with transparent nese and tail positions. Twin 
rudders and tricycle landing gear are standard. 





Copyright, FLyinc, September, 1944 
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ILIUCHIN IL-3 


Attack Bomber 



































PeRTINSNT Facrs: Current modification of the famed 
Russian Stormovik now in use is the IL-3 shown here 
It differs from its predecessor IL-2 largely because of 
its added rear cockpit and armament. Powered with a 
1,300-h.p. liquid-cooled AM-38 engine, the IL-3 is re 
ported to have a top speed of 270 m.p.h. Wing span is 
49 feet, length is 38 ft. 6 in. An attack bomber, the 
IL-3’s pilot and gunner are protected by two forward 
firing cannon in the wing, and one flexible cannon or 
machine gun in the rear cockpit. Like the earlier 
Stormoviks, the IL-3 can be equipped with wing- 
mounted rockets. 


WHat TO Look For: A low-winged, cantilever mono- 
plane, the Stormovik has a tapering wing with pointed 
tips. The long cigar-shaped fuselage is marked by the 
high cockpit canopy and a flat rectangular radiator 
under the center section. The horizontal tail surfaces 
are triangular in shape. The landing gear resembles 
that of the American Warhawk, retracting backward 
into the wing and being marked by large “knees” on 
the leading edge of the wing. 








DORNIER Do-24 


Patrol Bomber 








Copyright, Fiyinc, September, 1944 








PERTINENT Facts: One of Germany's oldest but still-used 
flying boats, the Do-24 also was a popular airplane with 
the Dutch air force before Holland went to war. One 
of the few tri-motored airplanes still in use, the Do-24 
is powered with 760-h.p. B.M.W. air-cooled engines. 
Top speed is reported to be 211 m.p.h., cruising speed 
161 m.p.h. Range at its maximum gross weight of 
29,700 pounds is 2,100 miles. Service ceiling is 18,000 
feet. Wing span is 88 ft. 7 in., length 72 ft. 2 in., 
height, 17 ft. 10 in. Armament is three machine guns, 
bomb load is about 1,300 pounds. Wing loading is 
25.5 lbs. per sq. ft. 


What To Look For: The high parasol wing has a braced 
center section, sharp leading edge taper and square tips. 
The center engine is mounted slightly higher on the 
leading edge of the wing than the two outboard en- 
gines. The fuselage is marked by the large sponsons 
and high, twin-ruddered tail. Generally it bears a 
slight resemblance to the Catalina. 
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New Consolidated Liberator Liner can carry 48 passengers by day, 24 at night. It is powered by four 1,100-h.p. Twin Wasps. 
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One of the first photographs of a Douglas Skymaster (C-54A) being used as 
glider tug. It is towing one of the Army's giant Waco CG-13 invasion gliders. 


This unusual view shows the vast amount of ammunition A flying scale model of a projected British twin-engined medium bomber, the 
carried for four of a Thunderbolt's eight wing guns. Miles 39 has two tandem wings, wing-tip rudders and retractable tricycle gear: 
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One of the most unusual combat photographs made in the air, this one shows a Messerschmitt Me-410 diving past the wing 
of a Flying Fortress during an air battle over Germany. The photographer was Sgt. Victor A. LaBruno of Jersey City, N. J. 
The German fighter appears to have a 37- or 40-mm. cannon in its nose. Note jagged hole in Fort's wing, near the tip. 





2 : Bet tae These are Thunderbolts for four Allies. From front to rear, 
countries represented are U. S., Britain, Brazil and Russia. 





Curtiss Warhawk versatility is demonstrated by the two-place The famous Piper Cub even took part in the invasion. This one 
conversion (top) made by AAFTAC in Florida, and that below was photographed just after landing in a clearing in France. 
showing a P-40N with a belly tank and a bomb behind the tank. Lightplanes flew liaison missions and spotted for artillery. 
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Vultee Aircraft Corp. in Louisville. I 

had leveled off at 5,000 feet when the 
cockpit suddenly filled with smoke and 
tiny tongues of red flame began licking at 
my feet on the rudder pedals. I slid my 
canopy open and saw that oil was escap- 
ing in great quantities and was burning 
in the flame from the exhaust stack. 

It was high time to bid that Vengeance 
dive bomber a speedy farewell. I un- 
snapped my throat-mike, flung off my 
head-set, stuffed the plane’s log book in 
my jacket, unhooked my safety belt, 
pulled the plane’s nose up and started to 
roll it on its back. In another second I 
would have spilled myself out. 

Then I remembered my passenger! 

Long habit of flying alone had made me 
completely forget that one of the corm- 
pany officials was my passenger in the 
gunner’s seat behind me. The Nashville 
factory had telephoned a few minutes be- 
fore and asked him to come there for an 
immediate conference. He had requisi- 
tioned the Vengeance and me to get him 
there and we were now enroute from 
Louisville to Nashville. I recalled the job 
I had getting him in the gunner’s seat and 
buttoned up. He had never before been 
in a Vengeance. I had handed him up on 


I; HAPPENED when I was test pilot for 





| Learned About Flyin 
From That!—No. 60 





By JAMES W. BURKE 


Test Pilot, Republic Aviation Corporation, Indiana Division 


Jhe author prepared to bail out when his Vengeance 
caught fire. Then he remembered he had a passenger! 


the wing and pointed to the gunner’s com- 
partment, indicating that he should get in. 
Excited by the prospect of his ride, he 
peered helplessly into the narrow confines 
of the quarters, eyed the metal seat, 
turned a bewildered face toward me. 

“Okay,” I said. “I’ll help you.” 

Unlatching the machine guns, I swung 
them out of the way, placed his parachute 
in the seat and helped him in. Then I 
snapped on his ‘chute harness and ad- 
justed and fastened his safety belt and 
shoulder straps. Closing and locking the 
canopy, I reset and locked the dual guns 
overhead. Then I climbed in the pilot’s 
seat and took off. 

And all the while I had not given him 
one word of instruction of how to get out 
in case of an emergency! 

There are some who say that a doomed 
man’s mind functions in an extraordinary 
way, that sometimes he relives his entire 
life in a moment of time. I know that I 
reviewed all my flying experience during 
those few moments in the burning 
bomber. Here I was, an old-timer with 
long years of experience, caught in the 
very mistake against which I had warned 
hundreds of youngsters. 

Pictures flashed through my mind of all 
the things that could happen as my pas- 


senger toiled to extricate himself. I say 
him jerking at the rear section of his 
canopy, trying desperately to unfasten 
and telescope it forward, as it normally 


operates. I knew that he would com. 
pletely ignore the emergency release pin 
which could instantly jettison the whole 
top-piece. I had not even pointed it ou; 
to him. I saw him attempting to release 
his safety belt and shoulder straps. There 
was every chance that in his fumbling ex. 
citement he would unsnap his chute 
straps instead. He might even pull his 
rip cord, filling the compartment with 
silk. Blown out of the plane, there was 
every chance that he would become ep. 
tangled in the plane’s empennage and be 
dragged down with the burning wreck. 

There was no use trying to be optimis- 
tic. Were my passenger able to open the 
canopy, disengage himself from the seat 
harness, squeeze by the locked guns over- 
head, his chances of making it would still 
be slim. Without proper instruction on 
how to leave the plane he would prob- 
ably be hurled against the extremely high 
vertical fin to plunge earthward, uncon- 
scious and with unopened parachute. 

No! He couldn’t make it, I knew that 

But the flames were gaining and my 
passenger did not know how to do any of 
the following operations: 

—How to jettison the canopy. 

—How to unlock and swing clear the 
dual machine guns overhead. 

—How to release safety belt and free 
crash straps. 

—How to uprise in seat without being 
blown out and hurled against the vertical 
stabilizer. 

—How to slide out over the side, head 
first, and which side to go out, taking ad- 
vantage of torque. 

—Why he should go out the right hand 
side instead of trying to climb out on the 
wing and jump. 

—Make sure his hand was on the rip 
cord before leaving the plane, and how to 
wait until he was surely clear. 

—Complete instructions on how to con- 
tact the ground, land with back to wind, 
run with canopy, pulling at the bottom 
shroud lines to deflate it; in case of land- 
ing among trees or in brush, cross legs 
etc. 

—How to free himself from the ’chute 
harness once on the ground. 

I looked back at my passenger. He was 
serenely taking in the Kentucky country- 
side—and as far as I could tell was oblivi- 
ous to the fact that we had an oil fire in 
the engine. Under the circumstances | 
decided it was best not to inform him. It 
could only add to the hazard. 

I had one chance. Fort Knox, I remem- 
bered, was about 15 miles on my right 
with its splendid Godman Field. 

There were breathless and anxious mo- 
ments before the long, beautiful runways 
of Godman came into view. I cut the en- 
gine and made a glide for the nearest 
one. Fire trucks met the Vengeance and 
asbestos-clad men swarmed over it in- 
stantly. 

Neither my passenger nor I were 
scorched. But I’ve learned my lesson. 

Should you ever take a ride with me, 
you can expect a clear-cut, exact, precise 
drill on how to bail out in case of an 
emergency. END 
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will have landing facilities. 


After the war you can fly to thousands of towns and resorts in your Piper Cub 
... With utmost safety and economy. Your pleasure trips will be full of fun— 
your business trips fast and enjoyable. Then every wide-awake community 
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‘VE GOT TO HAND 
IT TO YOU, MAYOR 
-YOURE SURE 

7@ ON THE BEAM! 











Farsighted mayors are planning inexpensive 
landing facilities today—for you—for their 
sons and daughters upon their return from 
Service—for the town’s own welfare. 














YOU BET- 
THANKS TO 
THE NEW 
LAKESIDE 
AIRPORT! 







| IMAGINE WE 
WILL SEE YOU 
MORE OFTEN 
THIS SEASON 





Business in towns and cities with peacetime 
landing facilities for light planes will prosper. 
People will flock in their Piper Cubs to the 
places that are ready. 








Your community should plan one or more 
inexpensive landing areas today! A new 
booklet, “‘What Your Town Needs for the 
Coming Air Age,” illustrates and describes 
landing facilities. For your free copy, 
write Piper Aircraft Corporation, Depart- 
ment PA94W, Lock Haven, Penna. 





GET YOUR AVIATION BOOKLET, TOO—“Piper Cub... In War and 
In Peace.” Full color, 32 pages. Covers history of light plane, 
Piper Cub planes, coming air age, how to fly. Enclose 10c in 
stamps or coin for postage-handling. Write Piper Aircraft Cor- 
poration, Department PA94, Lock Haven, Pennsylvania. 


PIPER Zé 


Points the Way to Wings for All Americans 
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SUPERFORTRESS 


Sirs: 

In the interest of accuracy we call your 
attention to the official and correct spell- 
ing of the new Boeing Superfortress. 

Superfortress is: 

1. One word. 

2. No hyphen. 

3. No. quotes. 

4. Please capitalize. 

The Boeing Superfortress was designed, 
engineered, developed and is built by the 
Boeing Aircraft Company. 

THomAs F. COLLISON 
N. W. Ayer & Son, Inc. 
New York, N. Y. 





ILLEGAL LADIES 
Sirs: 

Undraped female figures may be illegal 
insignia for our fighting planes—as was 
pointed out in the June issue of Fiyinc— 
but they still get around. 

Among the Liberator bombers that 
come to our field for overhauling after 
overseas missions was one voluptuously 
designated as the Liberty Belle. Although 
the plane arrived in the hangar with its 
decoration completely covered with 
masking tape, curiosity got the best of us. 
Not until some of the more modest of the 
women workers insisted was the Belle 
properly clothed—in paint. 

But the Belle was only one; there was 
the Ubangi and many others that might 
as well have been deprived of the little 
clothing they had. 

It seems right to me that our fighters 


have a sense of humor and that they do 
think of the women. And I'll wager that 
there’s nothing much the War Depart- 
ment can do about it. 

Miriam GREENBERG 
Chicago, Ill. 





NO HOAX 
Sirs: 

Just what sort of a hoax was perpe- 
trated in the picture which appeared on 
the cover of the August issue of Fiy1nc? 
I’ve seen a lot of different planes since 
wartime production began, but never one 
painted a brilliant red and bearing, in 
box-car letters, the undignified appellation 
“Yippee!” 

Bup FONTAINE 
Chicago, III. 
© To celebrate the completion of their 
5,000th Lightning, Lockheed workers 
painted Lightning No. 5,000 (a P-38J) just 
as it appeared on the August cover. 
Our photographer was on hand to re- 
cord the justifiable display of elation, 
the test pilot co-operated, and the result 
was the Kodachrome on the August cov- 
er.—Eb. 





FUEL PRESSURE AND TRIM TABS 
Sirs: 

In the article, “Pilots, Meet the Kadet,” 
in the June issue of Fiyr1nc I have found 
two errors. I believe that if you check 
with an authority you'll find I’m right. 

In pictures 23, 24, and 35 you have a 
chart and instruments which indicate 
that there should be three pounds per 
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. and these two | ground-looped!" 








square inch of fuel pressure. But tanks 
are in the top wing and the fuel system 
depends upon a gravity feed. Therefore 
the fuel pressure should read “0.” 

The second error is in picture 20. | 
shows the trim tab set in nose-down posi. 
tion at approximately 3 o’clock. It would 
be difficult to take off with the tab in this 
position due to the forward pressure op 
the stick. The tab should be set at 1) 
o'clock for the best results on take-off, 

Ens. A. C. McMonrnis 
Sqd. VN4D8, Barin Field 
Pensacola, Fla. 





RIGHT OR WRONG? 
Sirs: 

I have been an ardent admirer of your 
magazine ever since its inception. Bu 
never before have I seen so much misin. 
formation as that contained in “Our Fire. 
power Developments” in the June issue 
of Fryrnc. An Army ordnance or arma. 
ment: officer would never refer 
caliber and .30-caliber guns. Those are 
Navy designations which refer to barrel 
length. The Army uses Cal. .30, Cal. 50 
etc. 

The writer also errs in’ saying that we 


named the Douglas night fighter the 
Havoc. The plane was so designated by 


the British before we adopted names for 
our aircraft. Neither is it correct to say 
that the Douglas B-19 needed power tur- 
rets “before the British or any other 
country turned attention to the power. 
operated turret.” The British were using 
power-operated turrets when Douglas 
was building nothing but biplanes. Boul- 
ton Paul, Ltd., had placed the original 


to o0- J 





more 


ochre 


version of their present turret in a plane | 


as early as 1931. 

Other discrepancies have to do with 
small armament. I’m as much an Amer- 
ican as anyone, but that doesn’t alter the 
fact that we copied our infantry arms 
from the Germans, our projectiles from 
the French, our machine guns from the 
Belgians. Our best aircraft cannon has 
a remarkable resemblance to one that 
bore the name “Hispano-Suiza.” 

Our only original development is the 
Garand. This infantry piece stepped up 
our firepower but cut down on our é- 
fective range because we had to use the 
old M-1 ammunition in it. For 20 years 
our ammunition had been as good as any 
Then came the Garand with its delicate 
innards and we went back 20 years to 
150-grain flat base low pressure ammuii- 
tion. 

The bazooka is good, but can we claim 
credit? 
have used rockets for years. 

That’s all the beefing for now—hope 
it won’t destroy a long and _ beautiful 
friendship. 

M. E. Ass0t 


® The article referred to in the foregoing 
letter was reprinted from Air Force, the 
official AAF service journal, compiled 
and edited by Col. Frank C. Wolfe. Like 
other magazines, Fryr1nc must follow 2 
consistent style, cannot use “.50-caliber 
guns” when writing a Navy article, “Cal 
50 guns” when writing an Army article, 
whatever the styles of the two services 
may be. Reader Abbot is right about the 
Havoc.—Eb. 
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Awarded to the 
Detroit and Muskegon 
Plants of 
Continental Motors 
for High Achievement. 





YOUR DOLLARS ARE POWER, TOO! 
BUY WAR BONDS AND KEEP THEM 





FLYING 719 


POWER TO WIN 


In Normandy as in Africa, Italy and the far reaches of 
the Pacific observation planes powered by Continental 
Red Seal Engines are constantly on the alert. 


While bulldozers speedily repair conquered air fields 
and supplies are being rushed in, these speedy, 
manueverable Continental Powered Planes, which can 
take-off from and land on unbelievably small spaces, 
search out enemy positions and direct our artillery fire. 
These planes have Red Seal Power because more 
dependable power has never been built. 


[ontinental Motors [orporation 
Aircratt Fngine Pivision 
MUSKEGON, MICHIGAN 
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FOGS, CLOUDS AND AVIATION, by W. J. 
Humphreys; published by Williams and Wil- 
kins, Baltimore, in 1943. 200 pp. Price $3. 
One of the best popular books on the 

names and method of formation of dif- 

ferent types of clouds and fogs was “Fogs 
and Clouds” by W. J. Humphreys, pub- 
lished in 1926. This book is now little 
known so it is well that Williams and 

Wilkins have revived it under the title 

“Fogs, Clouds and Aviation” by W. J. 

Humphreys and dated 1943 
The only noticeable change so far as 

“aviation” is concerned is that a sentence 

or two has been added at the end of the 

discussion of some cloud telling 
that the aviator can hide from the enemy 
above or within this type of cloud. 

One sentence on ice is also included under 

one cloud type. In some way these few 

sentences are used to justify adding the 
word “aviation” to the former title. Those 
who have had some contact with aeronau- 
tical meteorology will immediately recog- 
nize most of the cloud pictures as being 
the same ones used in one or more of the 
following publications: “Physics of the 

Air’ by Humphreys 1920, 1929, “Fogs and 

Clouds” by Humphreys, 1926, “Cloud 

Forms” by the U. S. Weather, 1928, and 

“Aeronautical Meteorology” by Gregg, 

1930. 

No. mention is made of the relation of 
clouds to fronts and air This 


types 


masses. 
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omission was satisfactory in 1926 but 
seems strange for a book on clouds and 
aviation in 1943. 

The bibliography lists nothing later 
than 1926 (which was the date of the 
original Fogs and Clouds”). This is 
unfortunate since any innocent purchaser 
of the book, dated 1943, who refers to the 
bibliography for further books on clouds 
will not be told that a number of excel- 
lent publications have appeared during 
the past 17 years and are probably more 
readily accessible because of their more 
recent date 

No one writes more entertainingly than 
Dr. Humphreys and the cloud pictures are 
good or they would not have such a long 
record of use. Therefore the book is rec- 
ommended for the casual reader who has 
no contact with meteorology but who is 
interested in learning cloud names and 
some interesting facts concerning them. 

W. H. Kaster 
Superitendent of Meteorology 
United Air Lines 


STICK AND RUDDER, by Wolfgang Lange- 
wiesche. Published by Whittlesey House, 
McGraw-Hill Book Company, 330 W. 42nd 
St., New York City, in 1944. 389 pages. 
Price $3.75. 

Wolfgang Langewiesche is certainly one 
of the nation’s most lucid aviation writers, 
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| "All | know is I'm supposed to lug it over to the airstrip. 
No one said nuthin’ t'me about loadin’ it on the truck.” 





particularly when he gets on his favorite 
subject, the art of flying. His newest book 
does honor to his reputation. It is virty- 
ally a “must” for pre-flight students and 
even many experienced pilots have much 
to learn from it. 

Langewiesche believes that many acci- 
dents and most inept flying are caused 
by the “wrong pictures” in the heads of 
the pilots on exactly how their airplane 
flies. Following these mistaken mental 
pictures leads pilots into trouble. 

With numerous diagrams and plain lan. 
guage, Langewiesche attempts to correct 
the mistaken concepts of beginning flyers 
His book is so fresh in its approach, so 
“different,” that it virtually unfolds a new 
world to the aviation novice. It explains 
so much that he hasn’t understood before 
It reveals so much that his instructor has 
left unsaid. 

Typical of Langewiesche’s writing, 
which in this book covers nearly all the 
beginner needs to know in handling a 
plane in the air and landing it is the fol- 
lowing statement accompanied by illus. 
trations: 

“The airplane keeps itself up by beat- 
ing the air down. If one could lay a 
smoke cloud into an airplane’s path, the 
airplane, in flying through it, would 
squash it down.” 

The book contains an appendix by 
Leighton Collins on “The Dangers of the 
Air,” which represents a synthesis of Col- 
lins’ years of studying air accidents— 
CurTIs FULLER. 


“ROGER WILCO" ABC OF RADIO FOR 
FLYERS, by Lieut. Adras P. LaBorde, A.C. 
published by Military Service Publishing 
Company, Harrisburg, Pennsylvania in 1944, 
114 pp. Price $2. 

Here at last is a handbook on radio for 
flyers that is written by a flyer. Lieut 
La Borde has presented the basic material 
about the importance of radio gear to 
civilian and military pilot alike. 

This book is written in an easy and 
familiar style which gives the reader the 
impression that he is “sitting in” on one 
of the author’s classes. The author pre- 
sents a vivid picture of the role which 
radio is playing in this war based on his 
own experience and advises the student 
on the importance of every piece of radio 
gear with which he will come in contact. 

The correct methods of transmitting 
and receiving, operating procedures and 
proper phrases are all covered. Complete 
appendices are included which give fre- 
quencies, code, prosigns, correct sequence 
for a position report and other valuable 
data for the flyer. 

This is by no means an ordinary radio 
text, inasmuch as the author has delib- 
erately omitted all technical data except 
that essential to the flyer. There are no 
long involved explanations regarding the 
“why’s and how’s” of radio but a clear ex- 
position of the use and methods of operat- 
ing the radio equipment with which the 
pilot must become acquainted. This book 
will not make the reader a radio tech- 
nician but he will be a much more thor- 
oughly trained pilot if its information is 
taken to heart.—PRISCILLA HOEFER. 
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Canada—St. Thomas, Ontario 


For these valves are to modern warfare what the contribution to the peacetime needs of the nation! 
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FREE: W’ rite on company letterhead for “Seeds of Industry” —a history of The 
Weatherhead Company, its many facilities and diversified prodi ts. 
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INSURANCE FOR PILOTS 


Non-scheduled aircraft pilots may ob- 
tain accident insurance to supplement 
their life insurance from reput- 
able companies by paying a premium of 
approximately $20 per year. These sup- 
plements pay $3,000 in the event of death 
through aviation accident, plus certain 
payments for permanent injury such as 
loss of an arm or a leg, and $500 medical 
reimbursement. 

Why is it, then, that ordinary life com- 
panies are continuing to charge premium 
rates covering the aviation risk which 
run anywhere from $20 to $50 per thou- 
sand for insurance or an average of 75 
per cent more for the risk that is be- 
ing successfully underwritten by accident 
companies. The question is entirely fair 
since the extra premium loading which a 
pilot has to pay on his ordinary life pol- 
icy does not increase the cash value of 
his insurance. It is. in fact, a form of 
extra rate term insurance except that it 
is automatically renewable. which is not 
the case with accident policies 

Equitable Life Assurance Society re 
ports that during a four-year period when 
air travel was treated on the same basis 


seve! al 


as any other ferm of transportation only 
22 claims were made on fare-paying pas- 
sengers out of a total of 61,000 death 
claims. This, we believe. is an indication 
of some common sense the 
part of life insurance companies to ap- 
praise insurance risks properly 

Pilots in every state in the Union have 
asked AOPA to do something about this 
confused insurance picture. Preliminary 
studies conducted by AOPA indicate that 
not only is there no uniformity among 
insurance companies in the calculation of 
aviation insurance risks, but that within 
the same companies there is a great lati- 
tude of appraisals and premium charges 
among policyholders having approximate 
ly the same pilot experience and age 
bracl-ets. It would seem to indicate that 
the extra premium charged in an individ- 
ual case may be greatly influenced by the 
degree or manner in which the particular 


analysis on 


applicant’s case is presented to the insur- 
ance actuarial department. 

This is a bad situation. It is bad from 
the aviation standpoint because the ex- 
tremely high premiums which many in- 
surance companies quote give a false ap- 
praisal of the safety factor in flying. It 
is equally, if not more, damaging to the 
insurance companies themselves, since 
these rate differentials are going to create 
bad will among policyholders when they 
discover that some other chap in equal 
circumstances has received the benefit of 
lower premiums. 

AOPA intends to pursue this investiga- 
tion of the irregularities in establishing 
extra premium rates for aviation risks. 
We will solicit the assistance of federal 
and state insurance departments to de- 
termine why a greater degree of stand- 
ardiz>tion has not been attained and why 
extra premium rates remain proportion- 
ately high on life policies when accident 
policy rates have been adjusted down- 
ward in accordance with actuarial figures 
now obtainable. 


WHAT ABOUT PHYSICALS? 


OME time ago AOPA advocated the 

complete elimination of physical exam- 
inations for pilot licenses. Our conten- 
tion was that reliance should be placed on 
the student instructor as to whether a 
man could fly safely. We proposed that, 
if the Government were not willing to 
make this change in one step, the first 
move should be to terminate the present 
system of CAA-appointed special flight 
examiners and rely upon a single medical 
examination given by the family doctor 
who is in a better position to know the 
health condition of the flyer than some 
totally strange Government-salaried ex- 
aminer 

We are still strongly for this change. A 
vast majority of the pilots who have writ- 
ten AOPA also favor it. A few letters 
have been received from doctors con- 
nected with the CAA medical depart- 
ment who take exception. They say that 
a family doctor is not qualified to make 
the medical examination. This argument, 
we believe, completely ignores the fact 
that most physicians have spent years 
preparing for their medical careers. It 
even appears that we have another case 
of a Government department trying to 
perpetuate itself. 

Some states likewise have instituted 
state aviation medical departments which, 
at a cost to the pilot, conduct “super” 
physical examinations. Upon questioning 
these state groups, AOPA has been told 
that the state conducts the medicals 
strictly to assure safety. When asked 
why they do not accept the CAA medical 
examination, we are told that the CAA 


examination is unsatisfactory. All of 
which merely serves to question further 
the need for any examination, and cop. 
siderably strenghtens our original cop. 
tention that the present Federal and state 
medical appointees are profiteering in the 
name of flying safety. 

Let’s give this matter some action and 
get rid of the burden of medical examina. 
tions. It is an unnecessary ‘expense. It 
creates an untrue conception of physica] 
requirements for pilots. To put it bluntly, 
it scares away customers. The examina. 
tions themselves are of doubtful value 
and, according to competent medical men, 
the same job can be done (if it is neces. 
sary at all) by the family physician who, 
CAA notwithstanding, is a qualified pro. 
fessional man adequately trained to give 
eye tests, determine medical 
and analyze heart beats. 

All pilots who agree with AOPA’s pol- 
icy may assist in getting present medical 
requirements changed by writing to the 
Safety Rules and Educational Division of 
the Civil Aeronautics Board, Washington 
25, D.C. We suggest you make your com- 
ments brief and to the point—immediate 
elimination of Governoment exams. 


histories, 


CIVILIAN LICENSES FOR MILITARY PILOTS? 

The CAB has announced that it is con- 
sidering a change in the regulation relat- 
ing to the availability of civilian licenses 
for members of the armed forces. It is 
now proposed that the license shall be 
made available to members of the armed 
services while they are still on duty, or 
after they have returned to civilian life, 
but not to exceed 12 months from their 
date of discharge. 

The present CAA regulation will not 
permit issuance of the license until after 
discharge and then only if the applica- 
tion is made within six, months after 
separation from the service. 

It is also proposed by CAB that a tran- 
script of the pilot’s military experience, 
including a breakdown in_ horsepower 
classification, plus a written examination 
on the Civil Air Regulations, will be 
required. 

AOPA has gone on record as favoring 
the automatic grant of civilian licenses to 
all rated military pilots who may make 
application for them and without any 
form of wvitten or physical examination 
by CAA. In our con‘idential bulletins of 
previous months and in these columns 
we have emnhasized the need for grant- 
ing civilian pilot certificates to members 
of the armed services if aviation is to re- 
tain them following the war. We are, 
therefore, pleased to see CAB taking hold 
of this problem. It should be pointed out, 
however, that the program will be en- 
tirely defeated if it is scrambled up with 
a lot of unnecessary, impractical, and un- 
attainable requirements. It will not be 
easy and—in most cases it will be im- 
possible—for pilots to get the information 
which is required under the present pro 
posal. Anyone who has had active com- 
bat flying has more than proved his pilot- 
ing skill and ability. The usual require- 
ments should be waived, therefore, and 
the granting of a proper civilian pilot 
license should be made an entirely au- 
tomatic process. 





oc Cai 


September, 1944 FLYING 83 


. All of 
m further 
and con- 
final con. 
and state 
ing in the 


ction and 
examina. 
pense, It ’ 
f physical 
it bluntly, 
examina. ; 
ful valu # 
lical can = 








fe 










Se #3 
* ite: 


4 


is neces- 
cian who, * 


“=\ “Revenue Can Be Increased $112 a Year 


rsp by Every Pound Saved" 


Cc +} 
ng to the 


livision of ' 
ashington : 
your com- 







SAYS STANLEY R. SHATTO 


diate 
rig Vv. P. MAINTENANCE & ENGINEERING 
1 PILOTS? CONTINENTAL AIR LINES 
it is con- eer 


Through lessons learned in the 
modification of heavy bombers for 


tion relat- 
n licenses 


ces. It is ‘ 5 " 

shall be the Army Air Forces and in the 
he armed greater utilization of our commer- 
1 duty, or 


cial equipment for the transporta- 
tion of matériel and personnel nec- 
essary to the war effort, Continen- 
tal Air Lines is placing increasing 
emphasis on the elimination of un- 
necessary weight. We estimate that 
the actual revenue per pound per 


filian life, 
rom their 


will not 
intil after 
2 applica- 
iths after 


RN Sr 


at a tran- 

xperience, year derived from our Lockheed 

ag i Lodestars is $112.00 and that every 
will be | pound saved not only represents a 


comparable increase in earning ca- 
pacity, but provides additional 
transportation for missions vital to 
the war.” 


s favoring 
icenses to 
nay make 
hout any 
amination 
ulletins of 

















» columns # 

for grant ING-STYLE HEX NUT 
members UP TO 60 LBS. PER PLANE SAVED BY BOOTS NUTS BOOTS WING-ST 

n is to re . ' _ 

We sal . Being all metal, they are  ¢ Nowusedoneveryty pe of military (W6S 8-32) The 
king hold TOUGHER and SAFER as well aircraft. comperable 
inted out, i as LIGHTER. e Will be standard on commercial fibre-collar nut 
ill be en- ’ : planes after Victory. is 96.4% heavier 
d up with * Can be used over and over again. 4 ale ie ' po wali; than this all- 
1, and un- te 99 . 7 = Orr eee metal self-lock- 
ill not be * “Outlast the plane. aviallon agencies. ing steel nut. 

ll be im- ; ee . 

formation Motion Picture—“All Work wong - lay” — 6 mm. sound—30 minutes SEND FOR FREE &00TS WEIGHT-SAVING 

esent pro- Witte fer terenmaten BOOKLET TODAY! Actual weights of over 

tive com- 250 different self-locking nuts used in air- 
his pilot- : SELF-LOCKING NUTS craft, comprehensively reviewed for the 

1 require § FS 9 OE convenience of aircraft designers, engineers, 

, <) - a rating and mai ee 1. Co 
fore, and x Fi; With - operating and maintenance personnel, Copy 
lien pilot “ThE Their Boors On—hi Ater will be sent you, free, on request. 
tirely au- Boots Aircraft Nut Corporation, General Offices, New Canaan, Conn., Dept. N 
ad Konsos City * Doras * Toronto * Montreal * Vancouver 


Representatives in New York Chicago ¢ Detroit « Buffalo « Indianapolis « Los Angeles «+ 








84 





FLYING 


s 


September, 1944 





Breeze Production holds a Post-War Promise 


A Few of the Many Breeze 
Products in the Nation's 
Service 


Radio Ignition and Auxiliary 
Shielding °* Multiple Circuit 
Electrical Connectors ° Flexible 
Shielding Conduit and Fittings 
* Cartridge Engine Starters °* 
Internal Tie Rods ° Elevator 
and Rudder Tab Controls ° 
Flexible Shaft and Case Assem- 
blies * Aircraft Armor Plate 





Peacetime Progress is Forged in 
the Flame of Wartime Production 


Today as our armed forces smash 
forward to secure their beachheads 
on the Invasion Coast, Breeze Flexible 
Shielding Conduit by the mile and 
Breeze Multiple Electrical Connec- 
tors by the thousands are but two of 
the many items of Breeze manufac- 
ture that are helping make Victory 
possible. Communications and trans- 
portation for our fighting units on 
land, sea, and in the air are aided 
every minute of every hour by the 
dependable performance of such vital 
Breeze products as Radio Ignition 
Shielding, Aircraft Armor Plate, Flex- 


Gittil 


ible Shaft and Case Ass-mblies, Tab 
Controls and Actuators and Cart- 
ridge-type Engine Starters. 

Tomorrow the same _ production 
lines that were able to turn out these 
items in such vast quantities, and the 
same hands whose skill and expe- 
rience engineered them, will be avail- 
able to manufacture the goods of 
peace. And the Breeze Mark which 
which has become a symbol of de- 
pendability to our fighting men on 
world-wide battlefronts will continue 
to bea mark of quality on products 
of the future. 
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WHEREVER America’s armed forces fight, Snap-on tools are 
with them ... as indispensable in mechanized war as guns and ammuni- 
tion. In the hands of battalions of resourceful mechanics, Snap-ons are 
on the job ... helping maintain in top fighting efficiency the vast fleets 
of planes, tanks and ships which they played an equally important part 
in building. On fighing fronts as on the production front, Snap-ons stand 
out as the choice of better mechanics. 


SNAP-ON TOOLS CORPORATION, .8024-1 28th Avenue, Kenosha, Wis. 
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Refueling the Airplane 


(Continued from page 62) 








The next step is to make sure the cor- 
rect measuring stick is used and to meas- 
ure the amount of fuel already in the 
tanks. Always wipe off the stick with a 
clean cloth before using. Enter the quan- 
tity of fuel already in the tanks on the 
service forms, and replace the fuel cap 
Check the data on or near the fuel tank 
cap, which should tell the octane rating 
of the fuel required and the fuel tank 
capacity. Make certain at this time that 
you have the proper pit and the proper 
hoses for the octane grade of fuel re- 
quired. 

Precaution against fire from static 
sparks is important and should be taken 
in the following order: 

1. Secure one end of the static ground- 
ing wire to a bare metal part of the fuel- 
ing system of the truck or at the pit. 
Then secure the other end of the wire to 
a bare metal part of the airplane, not too 
near the fuel tank filler cap. A bare metal 
part of the landing gear may be used un- 
less a special ground plug is provided. 

2. Before passing the nozzle up to the 
tank, it should be touched against the 
airplane so as to equalize any static 
charge that might be present. Then pass 
the hose up to the tank opening. Always 


PLAY \E SERVICE 


pass the hose onto the wing at the leading 
edge. It is not advisable to pass the hose 
over the trailing edge, as this part of the 
wing is not structurally strong enough to 
support the heavy hose. Also, never drag 
the hose over de-icer boots or fabric cov- 
ering. Lift the hose and lay it on the 
wing carefully. 

3. A short static grounding wire is at- 
tached from the nozzle to the bare metal 


of the airplane near the tank opening. | 


These static ground wires now form a 
complete electrical circuit to discharge 
static electricity continually as it is de- 
veloped in the hose, fuel lines, nozzle or 
tank. 

4. Remove the fuel tank cap and hold 
the nozzle into the opening, being careful 
not ta damage the filler neck. The fuel 
pump may now be started and the nozzle 
opened for filling the tanks. Never leave 
the nozzle unattended while fuel is flow- 
ing, as the force of the fuel may cause it 
to work out of the tank opening. 

Nozzles should be opened and closed 
slowly. This lessens the danger of dam- 
aging the airplane tanks by sudden im- 
pact, or damaging the pumps, hoses, noz- 
zles and metering system by suddenly 
stopping the flow of gasoline. 
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In cases where a full fuel load is no 
required, take stick measurements fre. 
quently to avoid putting in too much and 
then having to drain the excess fuel off 

Fuel tanks must never be filled to the 
point of overflowing. When fuel is stored 
in underground tanks it is usually cooler 
than atmospheric temperatures, and if the 
tanks are filled to the limit and left ip 
the sun or the plane taken into a warme; 
hangar, the gasoline will expand and 
overflow, creating a serious fire hazard 
The greatest amount of fuel allowable ip 
the tank is the greatest amount shown or 
the measuring stick and filling beyond 
this point may result in overflowing. 

As each tank is filled to the required 
capacity, shut off the fuel at the nozzle 
Replace the fuel tank cap before discon. 
necting the static wire. Follow the same 
procedure for each tank and when al] 
tanks have been serviced record the 
quantity of fuel in the tanks on the fuel 
service forms. 

After each refueling, about one quart 
of fuel should be drained from each tank 
sump in the airplane or at the lowest 
point in the fuel system where a drain 
valve is provided for this purpose, to re- 
move any water that may have con- 
densed there or may have been pumped 
in. This should be drained into a glass 
container so that water and dirt can be 
detected easily. Never drain the sumps 
by allowing the gasoline to spill on the 
ground or hangar floor. (The sumps 
should be drained again before departure 
if the plane is not to take-off immedi- 
ately.) Always safety the drain valves 
after each draining. 

After the sumps have been drained, the 
fire extinguishers may be returned to 
their proper locations and the airplane 
moved for further servicing, storage or 
departure. 

A hand fuel pump is the usual method 
for refueling from drums at temporary or 
emergency landing fields where there is 
no permanent fuel system. The following 
procedure should be followed: 

1. The pump, bronze bung wrench 
static ground wires, and funnel should be 
inspected and prepared for use. 

2. The required number of drums (5 
U. S. gallons per drum) should be taken 
from storage. Clean the bung end of the 
drum and stand the drum on end. Test 
the drums for water by removing the 
bung and using litmus paste or wate! 
testing paper. The bung is replaced after 
testing each drum. 

Testing with litmus paste or water-test- 
ing paper is the easiest method. Litmus 
paste is a gray-colored paste that is not 
affected by gasoline but turns bright red 
when in contact with water. A thin strip 
of litmus paste about twelve inches long 
is spread on one end of a narrow piece 
of wood which is long enough to reach 
the bottom of the drum. The drum is 
placed on end and the large bung re 
moved. Then the litmus end of the stick 
is lowered into the drum until it touches 
the bottom and then withdrawn. If water 
is present, the litmus paste will indicate 
the amount by the length of the stripe 
that has changed color from grey to red 

If water-indicating paper is used, a strip 
of the paper is tied to the end of the stick 
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i h BR Photo 
Behind the scenes in Precision Aircraft Radio Manufacture... One of a series, photograph by 


i rise re sand such tests 
CALLING D FOR DORIS... CALLING D FOR DORIS. . .”” Somewhere Bendix engineers hove devised more than , Saree Sagar 
up in i ca itosphere, a flier’s gloved hand flicks on a Bendix* and inspections covering every stage of eee — { 
Ae Po . ’ ; ies eC ® sne a . 
Aircraft Radio and the voice of the squadron leader comes in clear parts and oub-sesemblies to vets " a cocaaibies 
and crisp, unblurred by the biting cold. The operating frequency is Maintenance of the rete pais : ae pore pan 
correct...set by anes of a frequency standard which a girl's in manufacture, plus oo pre- atin eae to 
gloved hand tested here in the Bendix “cold box,” where 40-below able pertormance veupel unter the ps . wi la 
iiiteiiiennes duplicate conditions of altitude flying. earned for Bendix Radio par ose . sshoceenoiotened 

Bendix Radio employees thus literally work hand-in-glove with fliers in the armed forces, and the pilots of o 


our fliers... testing aircraft radio equipment for its ability to func- 
tion not only in the bleak cold of the upper air, but in the blistering 
heat of the tropics...in desert dryness and jungle humidity... 


for its ability to stand up under combat strains and landing shock. 





*Trade Mark of Bendix Aviation Corporation 
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BENDIX RADIO DIVISION OF THE BENDIX AVIATION CORPORATION 


CALIFORNIA 
BALTIMORE, MARYLAND NORTH HOLLYWOOD, 
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and the test made in the same manner as 
using the paste. Be extremely careful 
that no piece of the paper becomes loose 
and is left in the gasoline. 

If water is found in a drum, it should 
be removed before pumping out the gaso- 
line. A small scavenger pump is the easi- 
est method. 

3. The drums are placed at a safe dis- 
tance forward of the wing, grouped as 
required for each tank and stood on end 
with bungs up. 

4. A static ground wire is attached, one 
end to the first drum to be emptied and 
the other end to the airplane. The filter 
funnel is passed up to the tank opening, 
and one of the funnel grounding wires is 
attached near the tank opening, then, the 
cap is removed and the funnel spout in- 
serted in the tank. 

5. The nozzle is passed up to the at- 
tendant and the second funnel static wire 
is connected to the nozzle, completing the 
circuit. 

6. Remove both bungs -from the first 
drum and insert the pump suction pipe. 
Pumping may begin now. When the first 
drum is emptied, remove the static 
ground wire from the first drum and at- 
tach to the second. Remove the bungs 
from the second drum and install the 
pump. Then replace the bungs in the 
empty drum before pumping. 

7. The fire extinguishers should remain 
at the airplane until the final operation 
of draining the fuel sumps has been com- 
pleted. 

It is sometimes necessary to refuel the 
airplane by using cans if no pump is 
available, or the tanks may be “topped off” 
in this manner if only a small amount of 
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"Higby has become very attached to that tail gun!” 


FLYING 


fuel is required. This operation is haz- 
ardous and the proper use of safety meas- 
ures must not be neglected, even if only 
a small amount of fuel is needed. 

Any clean, closed convenient-sized con- 
tainer may be used. Either a five-gallon 
or a seven-gallon capacity is considered 
best. The following detailed procedure 
should be followed: 

1. The airplane is positioned and fire 
extinguisher and emergency measures 
followed as previously outlined. 

2. The airplane must be grounded by 
a static wire to a clean metal unpainted 
rod driven into the ground or to some 
metal structure that would carry off a 
static charge into the ground. 

3. A hand fire extinguisher is placed 
near the tank opening, and additional ex- 
tinguishers placed nearby on the ground. 

4. The funnel is grounded and inserted 
in the tank opening as previously out- 
lined. 

5. The container cap should be loos- 
ened but not removed before the can is 
handed up to the tank, so that no diffi- 
culty will be encountered in removing 
the cap at the funnel. 

6. The second funnel grounding wire is 
attached to the handle or edge of the can 
before the cap is removed, and it is not 
detached until the can is emptied and the 
cap replaced. Cans should be removed 
from the areas emptied and any spilled 
gasoline must be wiped up immediately. 
Handle cans carefully and do not throw 
them off the airplane or toss them from 
one man to another. Many persons have 
been injured in this way and the cans are 
easily damaged. 

7. Refuel each tank in the same man- 
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ner and when all tanks are filled, drain 
the fuel tank sumps. Put away fire ex. 
tinguishers and other equipment. 

It is very often necessary to remove the 
fuel from an airplane tank so that it cay 
be removed or repaired. This operation 
is no less hazardous than filling the tank; 
and may be even more hazardous unless: 
proper facilities are available. 

When possible, de-fueling should be 
done in an open uncongested area wel] 
away from buildings and other airplane 
and at a location where the wind will not 
carry the vapors toward working areas or 
places where they might be ignited. 

If the de-fueling is to be done inside 
the hangar, the main doors should be 
opened and all shop doors leading into 
the hangar closed. No work is to be done 
or equipment operated in the hangar o; 
near the area which would cause the va. 
pors to ignite. 

Where the fuel system is designed for 
either fueling or de-fueling, or a power. 
driven portable system is used, the pro- 
cedure is practically the same. 

If a hand pump is used, the pump sue. 
tion pipe is replaced by a length of hose 
and the pump mounted solidly to a’ bench 
or table on the ground. (Never try to 
use the pump on the airplane wing) 
The bungs are loosened but not removed 
until ready to fill. Static ground wires are 
used to connect the airplane to each drum 
as it is being filled and to connect the 
nozzle extension to the airplane near the 
tank opening. As the drums are filled, the 
bungs should be screwed in and tight- 
ened. The drums should not be moved 
until de-fueling is completed as sparks 
may occur while fumes are present. 

If no pump is available, the fuel must 
be drained from the tank sump or fuel 
system drain valves. The cans should be 
held as close as possible to the drain out- 
let, with a static wire connecting the can 
and the airplane. When pouring the fuel 
from the can to the drum, a funnel should 
be used, with static grounding wires con- 
necting the drum, funnel and can. 

Static electricity has been the cause of 
a great many fires and is a dangerous and 
ever-present hazard in aircraft servicing 
Unfortunately, it cannot be seen until it 
sparks and then it is often too late to 
take the necessary precautions to avoid 
fire. 

Even while on the ground, the airplane 
may collect a considerable charge by the 
action of wind and dust passing over the 
surfaces, or from the propeller blades 
while running the engines. Static may 
often be seen discharging from the pro- 
peller tips while running the engines at 
night. Wiping the airplane surfaces with 
cloth, or walking through the carpeted 
cabin can build up static charges unless 
the airplane has a grounding wire fitted 
to discharge the static. 

Static grounding wires, sometimes called 
static wires, are standard equipment at 
all stations and must be installed on the 
airplane at all times while it is on the 
ground. These grounding wires must 
have strong metal clips or clamps s0- 
dered to each end, and when installed, 
one end must be securely attached to 4 
clean, unpainted metal surface of the all- 

(Continued on page 92) 
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FIGHTING AIRCRAFT 


GRUMMAN “AVENGER” (TBF) 


Officia!t U.S. Navy Proto 


GRUMMAN “HELLCAT” (FOF) 


Official U.S. Navy Phote 


PROVE TOP-QUALITY 


OF JA/L WHEELS 


BY GENERAL TIRE! 
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DESIGN...IN MANUFACTURE...IN SERVICE... 


Tail Wheels Match General’s PERFORMANCE Reputation 






By 
The Maker 





AIRPLANE TIRE 





Recognizing the vital part tail wheels play in the taking 
off and landing of aircraft, General Tire has left nothing 
to chance. Not only are its tail wheels designed by engi- 
neers who are recognized specialists in creating the highest 
degree of safety and quality . . . but, General tail wheels are 
manufactured ini General’s own Metal Products Division 
where every production detail can be rigidly checked to 
adhere to General’s famous Top-Quality standards, as well 
as military specifications. Thus, it is no wonder that 
General Tail Wheels are totally free from service com- 
plaints . . . deliver the same kind of safe, dependable 
performance for which a// General aircraft products are 
known. When you buy from General . . . you buy the best. 
AVIATION DIVISION 

THE GENERAL TIRE & RUBBER CO., AKRON, OHIO 
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What TYPE peacetime plane 






LANDPLANE ?...SEAPLANE?.. AMPHIBIAN ?.. FLYING BOAT? 


WILL YOU 7 


=f 


Check your choice on this popular “Aircraft Quiz” 


— yourself (after the war) 
on a seaplane holiday trip to 
your favorite lake—trout for 
breakfast— far from the crowded 
highways— back to nature at 150 
or 200 mph, spending your time 
on solid enjoyment instead of 
creeping through the traffic lanes! 
Or perhaps you're thinking of a 
nice little amphibian, or a neat 
twin-engined cabin plane to set 
down like a thistle on wheels! 
When you come to Question 14 
on the provocative Bellanca Air- 
craft Quiz you'll find seven dif- 
ferent types of aircraft to choose 
from and check, with room to 






write in more. Question 15 reads, 
“How will your post-war plane be 
used?” Here nine answers invite 
your study, and you can list four 
additional uses. These and many 
other Quiz questions have started 
thousands of Americans thinking 
...and they help straighten out 
your thoughts on the one plane 
that will serve you with most satis- 
faction and greatest economy. 
Bellanca engineering will have 
a bearing on that item of ec ‘onomy, 
too. Builders of outstanding air- 
craft since the first Bellanca cabin 
plane flew non-stop from New 
York to Berlin in 1927, Bellanca 
engineers are now giving their best 
efforts to winning the Victory with 
precision-built warplane arma- 


ments and components. But they're 
planning to convert all this skill 
and experience to your post-war 
plane, too—and they'll welcome 
your ideas! 

We want you to be among the 
many who are filling out this pur- 
poseful and constructive Aircraft 
Quiz. It’s free, you know— and in 
addition we'll send you later our 
report summarizing all the 
answers! The Quiz covers engines, 
range, speeds, construction, wings, 
landing gear, controls, props, 
capacity, and other aircraft fea- 
tures. Just send your name and 
address — get the Quiz by return 
mail!...Bellanca Aircraft Corpo- 
ration, Dept. S-1, New Castle, 
Delaware. 


BELLANCA 
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Aerial Shots in the News... made with 





CAMERAS 





7? 





Official Photo U. S. Air Forces 


Remember this great aerial photo which recently appeared in the newspapers? 





; 

gt And other aerial shots showing the destruction rained on enemy installations 

ica and ships? 

neuen This photo, as probably were the others, was made with a Fairchild camera. 
For virtually all American-made aerial cameras used by our armed services bear 

ng the this famous camera name. 

is pur- For years prior to the war, Fairchild cameras were used extensively for explor- 

ircraft ing, charting, mapping and other uses where extreme precision is required ... 

and in as well as for military needs. Thus, when war brought a demand for precision 

er our cameras in overwhelming mumbers in an incredibly short period of time, the 

the responsibility for producing them rested almost solely on Fairchild . . . for no 

as other organization had the engineering background and the many skills essential 

Mt for producing these truly precision cameras. . 

_ a It is from such an organization . . . pioneers and leaders in the most exacting 

pee” branch of the photographic sciences . . . that one naturally would expect the 

return outstanding camera developments in the days to come. 

,Orpo- 

‘astle, 





CAMERA 
AND INSTRUMENT CORPORATION 





88-06 VAN Wyck BOULEVARD, JAMAICA 1,N. Y. © New York Office: 475 TENTH AVENUE, New York 18, N. Y. 








THE STORY OF AERIAL PHOTOGRAPHY IS THE STORY OF FAIRCHILD CAMERAS 
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.... Five Or Six 


strings with the boys at the Alleys 
—that’s one of the “little things” 
you're looking forward to when 
you come home again! 

And high, too, on your list of 
“great expectations” are the fine 
W.L. Douglas Clippers you'll slip 
into after months of wearing 
G. I’s. 








56-30  5G.50 
Other styles $5.50 


Denver West Slightly 
nigher 


SHOE CO. 


W., L. DOUGLAS 





BROCKTON 15, MASS. 


Stores in Principal Cities 
Good Dealers Everywhere 


INVEST IN VICTORY — BUY BONDS 
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(Continued from page 88) 
plane and the other end to an unpainted 
metal rod driven into the ground or to 
some metal structure that is approved for 
grounding purposes. 

When refueling the airplane, static 
charges are developed by the friction of 
the gasoline passing over the inner sur- 
face of the hose. 

Gasoline on the skin will cause severe 
irritation and possible lead poisoning, es- 
pecially under the clothing. If gasoline is 
spilled on the body or clothing, the clothes 
should be removed and the body washed 
with soap and water immediately. Do 
not wear the clothes again until they have 
been laundered, as merely drying out the 
gasoline will not prevent skin irritation. 
If the skin becomes irritated, rub well 
with olive oil or vaseline until medical 
treatment can be obtained. The breath- 
ing of gasoline vapors is highly danger- 
ous. 

There is very little danger of lead poi- 
soning from swallowing leaded gasoline, 
but serious illness and irritation of the 
throat and stomach may result. The vic- 
tim should be given warm salt water to 
induce vomiting and medical treatment as 
soon as possible. If gasoline gets into the 
eyes, they should be washed out imme- 
diately with a solution of boric acid or 
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fresh water. Then apply castor oil, olive 
oil or mineral oil. 

All gasoline must be filtered as it is put 
into the airplane tank. Sometimes a gum. 
like corrosion substance clogs the funne| 
screens, especially if the gasoline has been 
stored in galvanized metal containers, ]; 
is easily removed by washing the screens 
in a solution of 10 per cent hydrochloric 
(muriatic) acid and 90 per cent water. 
and then rinsing thoroughly with fresh 
water. 

Chamois filters must be washed fre. 
quently with soap and water. A ney 
chamois should not be used until it js 
thoroughly washed, because of the chem. 
ical action of the leaded gasoline and ajjj- 
mal oi] in the chamois. Always be sure 
the chamois is perfectly dry before using 
A damp chamois will not permit a rapid 
flow of gasoline and will allow water to 
pass through. Always use the same side 
of the chamois so that previously col- 
lected sediment will not enter the tank. 
Never tie the chamois skin over the end 
of the discharge nozzle or use it in any 
manner that will cause the fuel to filter 
through the chamois under pressure. 

Funnels should be made of brass or 
copper so that there will be no danger of 
sparking from a blow. Two ground wires 
should be soldered to the funnel. END 
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crease. The educational commission fa- 
vors a limited amount of flight experience 
for all students as part of the course’s 
laboratory work. Reports from California 
indicate that approximately 25 per cent 
more high schools taught aeronautics in 
1943-44 than in the previous school year. 
At least 75 per cent of them are teaching 
aeronautics in one form or another. The 
largest increase has been in the largest 
schools—in those with 500 or more stu- 
dents. There was a decline among the 
high schools with less than 200 students 
—which suggests that the staff and eauip- 
ment problems of the smaller high schools 
have yet to be solved. 

Wisconsin is an outstanding example of 
how air age education is progressing. The 
Wisconsin Plan was drawn up by a com- 
mittee democratically composed of mem- 
bers of the State Department of Educa- 
tion, an experienced flight school in- 
structor and operator, a representative of 
the Aviation Education Service of the 
Civil Aeronautics Administration and 
representatives of Wisconsin schools from 
elementary of college level. 

The plan recognizes that aviation 
should begin in the elementary schools. 
“Basically, this is a program to modernize 
much of the elementary curriculum in 
view of the impact of the Air Age. Spe- 
cial courses are not recommended but 
units on aviation are appropriate in many 
pupil activities in all elementary grades.” 

In high schools, the committee recom- 
mends the incorporation of aviation ma- 
terial into such courses as geography, his- 
tory, biology, general science, physics, 
mathematics, social studies, English, for- 
eign languages, fine arts, and industrial 
arts. 


But the most significant recommenda- 
tion deals with the establishment of 
courses on the science of aeronautics in 
all high schools. The immediate teaching 
of such courses is “necessary,” this com- 
mittee of educators declares, for the fol- 
lowing reasons: “(a) to develop scientific 
instruction within the framework of gen- 
eral education which will teach important 
principles of science more effectively; (b) 
to assist students to understand the social 
significance of the airplane in war and in 
peace; (c) to provide a background for 
participation in the development of pri- 
vate flying and air commerce in the post- 
war world; (d) to prepare students for 
training in the military air services; and 
(e) to assist students to prepare for the 
Civil Aeronautics Administration private 
pilot ground-school examination.” 

The classroom side of the course not 
only “should cover the important phases 
of elementary aeronautics, but it should 
also be organized so that other phases of 
modern science, such as radar and elec- 
tronics, might be included.” 

The report breaks down the general 
purpose of the course and outlines the 
specific objectives to be sought: (1) im- 
plication of the airplane for society, (2 
aircraft structures, (3) aerodynamics, (4 
Civil Air Regulations, (5) power plants, 
(6) meteorology, (7) air navigation. 

But more advanced and far-seeing than 
this is the recommendation that actual 
flight experience be made an integral part 
of the laboratory side of this course. 

“Flight experience is the most dynamic 
part of aviation education,” declares the 
committee, suggesting that “approximate- 
ly four hours of flight experience be of- 
fered to every boy and girl in the aero- 
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EVERY HELICOPTER 
RECORD BROKEN... 






Ov MARCH 2, 1944, the Army’s —new record cross-country time for 
latest helicopter, the Sikorsky a helicopter—made — head- 
XR-6, powered by a 245 horsepower winds from 10 to 30 m.p.h. 


Franklin engine, flew non-stop from Thus the XR-6 dramatically 
a D. C. to Patterson jroved itself a practical flying ma- 
“ey ee ae Pie 4 = chine, definitely out of the purely 
ficht A on ae on = “Wi experimental stage. And thus an- 
ao SRCUNCIENy Beene every Cae other string of “firsts” was added to 
ing helicopter record. the long series already held by 
A new distance record was estab- ‘Franklin engines in the realm of 
lished—387 miles, non-stop. The power for flicht. 
XR-6 remained in the air 4 hours . 
and 55 minutes—a new endurance 
record. It flew the Alleghanies at 
9000 feet, carrying pilot and pas- 
senger—higher than any helicopter 
ever before had flown with such a 
load. Ground speed for the flight AIRCOOLED MOTORS CORPORATION 
averaged approximately 80 m.p.h. Syracuse 8, N. Y. uy 


Aircooled Motors Corporation en- 
gineers are even now planning new 
Franklin “firsts’—new and _ finer 
engines for your post-war aircraft. 
Specify Franklin power. 








FRANKLIN ENGINE 6ACV-405, powerplant for 
the Army's newest helicopter, the Sikorsky XR-6, 
shown above. 
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nautics class . . . Laboratory work in an 
airplane will motivate the learning of 
scientfic principles throughout the aero- 
nautics course. Personal flight experi- 
ence should also make it easier for stu- 
dents to acquire an understanding of the 
social, political, and economic implica- 
tions of the Air Age.” 

In short, the public schools have an 
obligation to give all young Americans 
the “feel” of the air. And there is only 
one way to do that—which is to get them 
into the air 

The schools themselves are not to teach 
flying. Rather, they are to use existing 
facilities in the local flight schools “au- 
thorized by the Civil Aeronautics Admin- 
istration to offer civilian flight instruc- 
tion Their instructors have been cer- 
tified and their airplanes and other equip- 
ment approved for such instruction after 
careful inspection by the Civil Aeronau- 
tics Administration. This system of Ci- 
vilian Pilot Training flight schools has 
been highly successful in the training of 
many thousands of pilots since 1939.” 

The committee recommends that each 
school board, upon recommendation of the 
administrative officials of the school, 
make a contract with an approved flight 
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school “to give four hours of flight expe- 
rience to each qualified high-school aero- 
nautics student ... in a light airplane 
equipped with dual controls.” Such a 
contract should be similar to that used in 
the original CPT program. 

“Financial support of the suggested 
type of laboratory experience,” the com- 
mittee report emphasizes, “is a legitimate 
use for school funds. Until such time as 
school boards have an opportunity to in- 
clude the proposed expenditures in their 
yearly budgets, student activity associa- 
tions, service clubs, and other groups will 
be willing to give some financial assist- 
ance.” 

Finally, on the college level, the com- 
mittee brings forward a number of con- 
structive recommendations to make avia- 
tion education in Wisconsin a highly in- 
tegrated program, including acceptance 
of high school aeronautics as an elective 
science for college entrance; flight schol- 
arships to enable persons of high school 
age to qualify for their private pilot’s 
license; “out-of-school youths should be 
included along with high school grad- 
uates, particularly in centers conducted 
by the extension division of the state 
university;” courses for training high 
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school aeronautics teachers and those of. 
fering other aviation material in the ele. 
mentary and secondary schools; confer. 


ences to bring together teachers and 
aviation technicians; library service of 
visual aids, laboratory equipment, and 


printed materials for exhibit and class. 
room reference purposes; courses in edy- 
cation of aeronautical engineers; courses 
for training airport and airline managers. 
hostesses. traffic controllers, and ground, 
flight, and mechanics instructors for col- 
leges and flight schools. 

Nor is this the only such broad and 
comprehensive plan that has grown out 
of the CAA aviation education program 
Illinois has evolved a plan to fit its partic. 
ular needs: it is now on the press. Con- 
necticut, Colorado, and California are 
working along similar lines and will soon 
have a report to make. 

Here at last is the teamwork between 
civil aviation and public education that so 
many have long desired. The basis of all 
air power, both military and commercial, 
is a sound civilian aviation structure. It 
must be supported by the widest possible 
public participation—of young and old, in 
all walks of life. The CAA and the Wis. 
consin Plan point the way. END 








How We Beat the Zero 


(Continued from page 29) 





tle conception of defensive teamwork as 
we know it now. The divisions usually 
flew as a string of four planes manipu- 
lated by the squadron leader. Their 
standard defensive tactic was for the 
leader to turn back and shoot any at- 
tacking fighter off the tail of the last 
plane in line—the point where the enemy 
usually struck. This was a bit tough on 
“tail-end Charlie,” we discovered in the 


Pacific. He had a way of not coming 
back. 
Despite the combat reports we kept 


getting in the first few months of the war, 
most of us still believed that in a dog 
fight we could knock down anything the 
Japs brought out. We didn’t really get 
the bad news until they jumped us in the 
Battle of the Coral Sea. 

I got mixed up with three Zeros at 
Coral Sea. I was one of a pitifully small 
escort of four Wildcats convoying a 
squadron of torpedo planes in an attack 
on the Jap task force. Just as antiair- 
craft fire from the Jap ships began to 
rock our planes, I looked up to see three 
Zeros high above in perfect position to 
peel off and dive on one E. Scott Mc- 
Cuskey. 

I turned into the first attaeker as he 
dropped at me. But my slow Wildcat 
couldn't bring me about to face him, so 
I had to sit there and watch him open fire 
A shock like electricity went through my 
body as his smoking tracers approached 
How lazily they moved 

But the oncoming tracers began to 
drop astern; my attacker had underled 
me. Immediately, the second Zero came 
screaming at me but he, too, proved to 
be a poor marksman. At almost the same 
instant I saw the first Zero pull up in 
front of me in flames, shot down by a 


team-mate, Billy Woollen, as the Jap 
dived past me and pulled up for another 
attack. My second attacker made the 
tactical error of pulling up in front of 
me, and as he did I was able to bring my 
guns to bear. It was my first Zero! 

In pulling up to shoot, I lost speed and 
the third Zero made a run on me. I 
rolled into a cloud and climbed for alti- 
tude. As I came out, I found the Zero 
and closed in on him for a shot, but he 
spotted me and pulled into a tight loop 
which I was unable to follow because of 
the superior maneuverability of his plane. 
So I ducked back into the cloud just as 
his tracer ripped my tail. 

Coming out once more I nosed my 
Wildcat over and dived straight down to 
the water where I was safe from over- 
head runs, since my attacker would only 
have gone into the drink. Then I zig- 
zagged rapidly from side to side to duck 
his tracer fire as he hung on my tail. 
Finally I reached a nearby rain squall. 

My inglorious performance on this oc- 
casion illustrates the first step in the tac- 
tics we adopted against the Zeros. We 
simply dived away from them and ran 
away, taking advantage of the one per- 
formance superiority of our planes, supe- 
rior speed and control in a dive. 

Low on gas, I had to take the nearest 
landing spot, which turned out to be the 
Lexington. When she wes hit I couldn’t 
fly off and had to abandon ship with her 
crew 

Soon I was back on the York bound 
for Pearl Harbor. There we got new 
planes and 18 of us in Fighting 42 joined 
forces with Fighting Three under Comdr. 
Jimmy Thach, to form a new Yorktown 
squadron. 

At the Battle of Midway I had shot 


down three dive bombers and damaged 
three others when two of us broke up 
the first wave of attackers, but four of 
them fouled up the York’s decks so she 
couldn’t land us for gas and ammunition 

The whole situation brought home the 
need for more fighters, as well as planes 
with greater range and ammunition ca- 
pacity. Ducking into clouds, diving and 
running, we ganged up in desperate little 
groups to fight our way back through the 
swarming Zeros. I had to land aboard 
the Enterprise. As plane after plane 
came back shot full of holes, punch-drunk 
and weary pilots stumbled into ready 
rooms and stood looking at each other in 
stunned silence. 

The boys in all the air groups were 
pretty low. Though we’d turned back 
the Japs at Coral and again at Midway, 
we'd lost two carriers and a lot of air- 
planes. Torpedo Eight was gone and 
some of the bombing squadrons were 
missing half their men. Moreover, in 
these two battles the fighters learned first 
hand that the Zeros could fly faster, out: 
climb and outmaneuver us. 

After Midway, fighters all over the fleet 
went into huddles with their squadron 
leaders—such men as Comdr. Jimmy 
Flatley, Comdr. Jimmy Thach, and Comdr 
Charles Fenton. We got our heads to- 
gether on ways of bringing agzinst the 
Zeros the best assets of our training and 
our planes. 

The day of the dogfight was over for 
us because the Japs could run circles 
around us in single combat. Our first 
emergency defense was to dive for the 
water and “jink” away, skidding out of 
the path of the pursuers’ tracer. But 
running away got tiresome; so we ganged 

(Continued on page 98) 
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FRIEND AND 


To all Americans, to the people of all Allied Nations, to the millions 
of oppressed citizens of occupied countries — the sleek and massive 
B-29 is a new and powerful friend. The thunder of its mighty 
Wright engines and the long, graceful sweep of its wings are a 
thrilling reminder that now more than ever the days of the Axis 


are indeed numbered. 


To the perpetrators of this terrible world conflict — this same B-29 
is a frightening, relentless foe. No spot on the face of this earth is 
beyond its reach . . . no power can prevent it from releasing its load 
of destruction exactly where and when it wants. In these quarters 
the B-29 is far from popular. 


The men and women of CECO are proud and happy that the 
carburetors and fuel pumps they manufacture are a part of Ameri- 
ca’s newest and greatest warplane. This is their most direct con- 
tribution to Victory. 
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U. S. Army Air Forces Photo of B-29 Super-Fortress 
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SSWorld travel to be within reach of 


common men everywhere” 


By BUAN TRIEIPPE, PRESIDENT PAN AMERICAN WORLD AIRWAYS SYSTEM 


“Each day of war adds new thousands of miles of 
over-ocean flight under Army and Navy supervision, 
pifes up more and more scientific data. From such 
transport experience—and the wartime activities of 


Postwar comfort-protected airliners 
are assured by AiResearch 


Wi VICTORY, many of aviation’s wartime 
developments will come to your airliner. 
AiResearch can tell you now about several: 

The comfort-protected cabin is one. It will come 
from AiResearch developments for high altitude 
flying — magic-like controls to eliminate altitude- 
pressure-changes that cause headaches, dizziness 
and ear-popping. Controls that seal a comfortable 
low altitude inside the cabin while your airliner 
flies thousands of feet higher than prewar planes. 


Another development is AiResearch temperature- 


Temperature Control Systems 








“Where Controlled Air Does The Job” * Engine Oil Cooling Systems 
Supercharger Aftercooling Systems * Engine Air Intercooling Systems 
Automatic Exit Flap Control Systems 


aircraft manufacturers — will come the knowledge 
and the means to provide faster, more economical, 
and comfortable service ... bringing world travel 


within the reach of common men everywhere, 


control systems. In cold weather, they'll put waste 
engine heat to work, give you safe, clean warmth. 
In hot weather, they will provide cool, refreshing 
air. Stufliness will be eliminated. The plane’s cabin 
will be as cozy as your living room. 

AiResearch will bring you better living on the 
ground, too— through air and temperature: con- 
trol systems for home, office, factory and farm. 
AiResearch Manufacturing Company, Division of 
The Garrett Corporation, Los Angeles and Phoenix. 


AiResearch 


THE GARRETT CORPORATION 
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™ WINGED FOR VICTORY by Fairchild 


On wings built by Fairchild, the Navy’s tion combining to accomplish the “impossible”. 
big patrol bombers— Martin PBM-3 Three years ago there was a critical need for these 
aste Mariners—fly to war over the seven seas. big flying boats. Fairchild undertook the job of 


building the vital wing panels despite the fact that 
Fairchild had just launched a heavy production 
schedule, building famous Cornell primary trainers 


ing They’ve sent many a submarine to the bottom. 
They soar by the hundred over icy arctic waters; 


the patrol the far reaches of the Pacific; carry bombs , 
: y for the Army Air Forces, and manufacturing other 


on- and munitions. cargo and men to combat on distant RE ih ae ye 
? ¢ c l . 
sig ‘ 


naval fronts. 
In this day of industrial miracles, this Fairchild 


Behind their constantly increasing numbers is the accomplishment stands as another example of the 
story of industrial America at war—the story of job that can be done with cooperation, technical 
American vision, enterprise, initiative and coopera- knowledge and production skill. 


BUY U. S. WAR BONDS AND STAMPS 


Fa o Ay ld Ai ralr Division of Fairchild Engine & Airplane Corporation, 
ad GIrl |] {14 4 Hagerstown, Maryland....Burlington, North Carolina 
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IMPROVE YOUR 
FLYING SKILL 
QUICKLY 


e »- With these 
workable pointers 
on airplane behavior 
and practical 
methods of 

airplane control 


Stick and 
Rudder 


WOLFGANG LANGEWIESCHE 


Test Pilot, Cessna Aircraft Company 
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An Exact An- 
alysis of the 
Art of Flying 
with a Selec- 
tion on THE 











A close reading DANGERS OF 

of this book can THE AIR By 

give you the 

equivalent of Leighton Col- 

several hundred fins, Editor, 

hours of flight Air Facts. 
practice 





H ERE, at last, is a book 
about the central 

thing itself—flying. 
It explains what the flier 
does with his body and 
mind while in flight, what 
“feel” really consists of and 
how it can be learned. Here 
is the first precise analysis 
ever written of the air- 
plane’s controls, the four 
basic flight maneuvers and 
how they can be mastered 
—including an explanation 
of just how the pilot’s eye 
functions in judging an ap- 
proach and landing — in 
short, the first book to show 
you “what really goes on” 
when the experienced pilot 
flies, 


Third Printing. $3.75 
Order from: Whittlesey House 
McGRAW-HILL BOOK CO., INC. 
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(Continued from page 94) 
up on them. In mass melees, we'd all 
stick together and buzz around “like bees 
in a bottle,” to use the words of Comdr. 
Roy Simpler, formerly skipper of Fight- 
ing Five. We’d just swarm around, with 
every pilot getting the Zero on someone 
else’s tail. If you got stuck with one, 
the idea was to swing around in front of 
another Wildcat so your pal could shoot 
him off. It took plenty of self-control 
to let some Jap pepper away at your own 


| tail while you went after the Zero on 











330 West 42nd St., New York 18 
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your wingman’s tail. 

This tactic was successful bec>use the 
Zero couldn’t take two seconds fire from 
a Wildcat while a Wildcat could take 
sometimes as bigh as 15 minutes fire from 
a Zero. 

Our practice of swinging around in 
front of another plane when a Zero got 
on our tail was a natural step in the evo- 
lution of the maneuver known as the 
Thach Weave, one of the greatest con- 
tributions ever made to combat tactics. 
Based on the common experience of 
many squadrons, the weave was inter- 
preted and crystallized as a tactic by 
Commander Thach after the Battle of 
Midway. He spread the gospel to the 
other squadrons and then went back to 
operational training headquarters to work 
out and teach a whole new system of 
fighter tactics. 

So much for the defensive. On the of. 
fense, we always maneuvered for alti- 
tude, bearing down on the Japs in high 
speed runs, with our six .50-caliber ma- 
chine guns. We hit and kept going, and 
then jockeyed into position for another 
run. 

We had the Japs with our marksman- 
ship, a product of 20 years of Navy stress 
on gunnery. Highly trained in deflection 
shooting, we did not have to depend, like 
the enemy, on a straight shot from fore 
or aft, but fired away from all angles 
abeam, leading our Nip targets like clay 
pigeons. Our little Wildcat, with her 
armor and leak-proof tanks, took every- 
thing the Japs could deal out and began 
to pile up a three to one ratio on the 
enemy. 

It was apparent, however, that with 
the Wildcat we could fight only a defen- 
sive fight. Pilots were crying for a 
plane with more speed, climb and range 
—something that would take us out far- 
ther and carry a heavier load. Their 
plea was answered by the Hellcat and the 
Corsair, which embody the combined ex- 
perience of flyers since Pearl Harbor. As 
a carrier-based pilot, I have been inter- 
ested principally in the Hellcat, since this 
is the plane particularly adapted to car- 
rier use. 

While the Hellcat was in production, 
most of us who had been in Fighting 42 
since Pearl Harbor were sent back to 
the states to pass on our experience to 


| the new flyers so urgently needed. We 


had set up what I believe to be the high 
mark for planes shct down in those early 
days of the war, with a score of 54 Japs 
to only four of our own men. Seven 
of the Japs were mice, plus several as- 
sists and probables. Exhausted and 
jumpy from long combat duty, we 
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boarded a ship for San Francisco, long 
overdue for a rest. 

After a year of training Naval aviators 
at Jacksonville, Commander Collins jn. 
vited me to join his squadron as tactical 
officer. Then began one of the stiffest 
workouts in my experience. At Norfolk 
during June, July and August, we poured 
on the heat from 7 a.m. to 7 p.m.—seven 
days a week. Besides their previous fly. 
ing as instructors, most of the new pilots 
in our squadron had over 200 hours in 
Hellcats before we ever hit the decks of 
our carrier. The Hellcat Squadron, as it 
was called, shaped up rapidly into a pol- 
ished combat machine. 

Though it had the jump in flying ex. 
perience, the squadron was to see many 
more hundreds of hours in the air before 
it went out to combat, consisting for the 
most part of intensive gunnery training, 
Navy squadrons usually have around 400 
hours of flying together before they hit 
combat and this extensive practice (as 
a squadron!) is one secret of the fantastic 
combat ratios we are running up in the 
Pacific—ratios often as high as 10 to one 
but averaging more than four to one. 

Having long since dropped the three. 
plane formation, our fighters now work 
in two-plane teams, the teammates flying 
abreast of each other to form a division 
of four. 

To protect ourselves and the planes 
under escort from iurking Zeros, we 
fighters must keep a flawless lookout ev- 
ery minute we are in the air. Our pres 
ent flight formation is very effective, 
Flying opposite each other, the leader 
and the wingman of each section watch 
in a semi-circle—each looking in the di- 
rection of the other—and there is no part 
of the surface, horizon or sky that is not 
under constant observation. 

Though we fly the Hellcat and the Cor- 


sair, vastly superior to our old planes in | 


speed, maneuverability and range, the 
backbone of our tactics is the same pro 
tective maneuver we developed in our 
Wildcats—the Thach Weave. 

Simple in theory, the maneuver is diff- 
cult in practice and we really need those 
hundreds of hours of team practice to 
stick together continuously through a 
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long melee and maneuver violently | 


enough to bring our guns to bear on the 
enemy without having his bear on us. 
If one plane in a section is shot down, 
the remaining plane flies as a_ section. 
If one section is lost, the remaining sec 
tion splits and conducts the same tactics. 
Thus every man in the division must be 
able to act as a section leader. 

So much for the defense. Going on 
the offensive, the three primary jobs of 
the fighters are: 

1. Escorting bombers and _ torpedo 

planes. 

2. Shooting down attacking bombers 

and torpedo planes. 

3. Intercepting enemy fighters. 

4. Strafing enemy ships and shore it 

stallations. 

On escort, it is the unvarying duty of 
the fighters to stay with their charges 
and not allow themselves to be drawn 
off in mass dogfights with enemy inter 
ceptors during which other enemy planes 


sane 
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1) Add gas as needed... 
2) Bring oil up to gauge levels daily... 
3) Forget it... 


And that’s about all a Jacobs needs for 
six months or so! 

After a thousand flight hours, some Jacobs 
engines need a major overhaul—and some 
don’t. (AAF regulations once specified 350 
hours maximum, were relaxed by degrees.) 
And a major overhaul usually shows some 
worn piston rings, and a few minor replace- 
ments ... Because these engines are designed 
right, with the fewest possible parts, which 
fit and function perfectly; were proved and 
improved in pre-war commercial flying; and 
have added stamina, as materials improved. 


ACOBS. 





In instruction flights, the Jacobs get more 
take-offs, more time at full throttle than any 
engine in combat service—or in commercial 
operations! And even with student handling, 
deliver dependably for six months or more 
between major overhauls. 


Tut war record of this engine rates Jacobs 
as an important factor in postwar flying, 
private or commercial . . . Largest makers of 
aircraft engines of medium power eq 
rating, Jacobs will have postwar 
models fit for anything from light 
planes to cargo carriers...and 4” 
well worth the consideration of ~~ “Aw 7 
plane owner and airline operator @ AX 
,-- Inquiries are invited . . . Jacobs 
Aircraft Engine Co., Pottstown, Pa. ! 







Pottstown, Pa. 
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might swoop down on their own bombers. 
When under enemy attack, the escorting 
fighter divisions weave back and forth 
over the bombers, the teams mutually 
protecting each other against attack from 
any quarter even though the enemy may 
have the altitude advantage. 

Pilots are drilled endlessly on funda- 
mental approaches, whether from over- 
head, aft, side, or below, but it is team- 
work which makes these approaches 
count in the battle tally. Just as fight- 
ers work in teams on the defense, so 
they operate on the offense. The mini- 
mum team is two planes, although whole 
divisions team up under some circum- 
stances. 

“In modern aerial warfare,” says the 
Navy fighter manual, “the lone eagle is 
the dead duck.” 

The target of the two-plane team is one 
enemy airplane. The two teammates 


FLYING 


control until one or both fighters can 
shoot him out of the air. Larger units, 
such as the section or the division, may 
team up to attack an enemy formation; 
this is the usual routine when there is an 
enemy dive bomber squadron to be cut 
down. One unit feints while the other 
jabs, and the two vary their punches, al- 
ways striking from the point of greatest 
vulnerability. 

I’ve tried to give some idea of what 
teamwork really means to us in aerial 
combat. One of our best assets in beating 
the Japs in the air has been the skill of 
the average American boy in team play 
and his ability to make quick individual 
decisions. But teamwork really gets se- 
rious when you’re playing for keeps. 
And no one knows what practice is who 
hasn’t flown fighter maneuvers. We’ve 
gone through our tactics until every 
movement is almost automatic. But this 
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where your teammates are at all times 
Following the counsel of one of my 
former carrier skippers, Adm. Thomas 
Sprague, USN, whose motto was “Neyer 
practice your mistakes,” we've studied 
the errors of hundreds of pilots who 
came to grief. Of course some get shot 
down without making any mistakes, 
We have often been called a “ho}’ 
squadron, but it’s not a good word. |} 
smacks too much of the foolhardy. We're 
all working to return to some particular 
slice of the new world for which we're 
fighting. Eddie Osborn, who holds jam 
sessions at night around the carrier's spe. 
cial electric organ, wants to play the or. 
gan at Radio City; “Gus” Gustafson, for. 
mer All-American football star from the 
University of Pennsylvania, would be an. 
other Knute Rockne. 
to run for a seat in Congress from the old 
home state of Arkansas and raise a big 











gang up on the Zero and keep him under isn’t enough; you’ve got to know just family of McCuskeys. END 
World CPTP? 
(Continued from page 28) 
Predictions in Washington are that the sion last November by C. J. Tippett of have increasing participation, both in 


day is not too far distant when, as a 
result of the new program, the present 
number of trainees will be multiplied by 
from 10 to 20 or more. Aviation training 
of South Americans has been going on 
here in an expanding ratio for a number 
of years, but the new program will mark 
the first time since the war began that 
the work will be projected world-wide. 
It also marks a practical climax to nego- 
tiations begun early in February, when 
Mr. Berle asked Mr. Burden to review 
the record on aviation education of for- 
eigners and recommend future activities 


in the field. At that time, Mr. Burden 
said: 
“It is my feeling that an intelligent 


long-range program for making United 
States civil aviation techniques available 
to foreign nations can be an enormously 
important factor in strengthening the 
world position of United States aviation 
It should also be of distinct value in im- 
proving our relations with other coun- 
tries.” 

He also made three tentative recom- 
mendations upon which subsequent dis- 
cussions were based—that the new pro- 
gram provide (1) for missions by U. S. 
aviation experts to foreign countries, (2) 
for the training of ofticial foreign gov- 
ernment representatives here, and (3) for 
the training of foreign private citizens in 
the U.S. These points all were expanded 
at meetings which followed among Gov- 
ernmental, and business offi- 
cials during late winter and spring. 


industrial 


As the program shapes up, it will be 
one of the most practical in the edu- 
cational field, and will closely follow 


work already successfully completed in 
South America 

Missions—far from being the gold-braid 
junkets that the word sometimes con- 
notes—will consist of long-term visits to 
foreign countries by American aviation 
experts, and an obligation to pass their 
knowledge along to executives with 
whom they work. Typical is the mis- 


CAA, who went to Brazil to teach airline 
pilots, government supervisors, inspectors 
and flight instructors safety and effi- 
ciency techniques developed in the United 
States for scheduled and non-scheduled 
flying. Tippett also was responsible for 
helping keep flight operations in the 
country on an efficient basis while his 
educational work went forward. 
Similarly, foreign government execu- 
tives brought here for training will find 
a work schedule waiting to tax them to 
their capacities. An example is the mis- 
sion of Senhor Paulo Sampaio of the 
Brazilian Air Ministry in 1942. Senhor 
Sampaio put in a 10-hour day studying 
the CAA almost from the time he arrived 


until he returned home, where he has 
since become president of Panair do 
Brazil. 


Indications are that aviation training 
for foreign private citizens will be ex- 
panded from the current program, which 
began in the spring of 1941 under Mr. 
Stanton, then Deputy Administrator of 
CAA. More than $730,000 was spent for 
this work for the year ended July 1, and 
$800,000 has been requested for continu- 
ing the work through June of 1945. The 
money will be turned over to CAA from 
State Department’s budget allocated for 
this purpose. 

As the program develops on a world- 
wide scale, however, a major and signifi- 
cant change in the organizational set-up 
is anticipated. This concerns the Inter- 
American Training Administration under 
Mr. Hanson. Since Mr. Rockefeller’s 
CIAA is concerned only with South 
American problems it would be impos- 
sible for CIAA to handle a world-wide 
student servicing organization, as_ the 
Training Administration has been han- 
dling it in South America for the Rocke- 
feller group. 

In addition to expanding the program 
to include the world, it will have other 
new features. Industry and business will 


choosing candidates and in training them 


And I am going | 





after they get here for foreign service in | 


a specific concern. Training involving a 
specific man picked by a specific industry 
will be paid for by industry rather than 
by the Government. Furthermore, the 
system for bringing students to this coun- 
try, acclimatizing them, and returning 
them to their homes will be run, not by 
a Government-financed agency as at Mr 
Hanson’s present Inter-American Train- 
ing Administration, but by a private, 
non-profit corporation. 

Plans for this also are crystallizing as 





the result of meetings which began last | 


October at the annual convention of the 
National Foreign Trade Council. At that 


time, Nelson Rockefeller asked the coun- | 





cil to survey its membership on the 
possibility of making the IATA world. 
wide in scope and private-non-profit and 
self-supporting in operation. E. P 
Thomas, president of the National Foreign 
Trade Council, launched the survey 
through its Foreign Trade Educatio! 
Committee of which James S. Carson is 
chairman. The recommendations, re 
ported this spring, unanimously favored 
establishing a world-wide training pro 
gram clearing through a non-profit co 
ordinating unit. 

The new world-wide unit will be ex 
panded from Mr. Hanson’s present IATA 
which, in the words of Nelson Rockefel- 
ler, was “instituted as a smal] industria 
project. In some two years of operation 
it has developed into an organization 
a training organization of a 
proximately $1,000,000 gross business al 
nually.” 

The training administration will, as 2 
the past, handle all types of training, 
aviation being but one facet of its work 
Other training already has included such 
widely differing projects as railroad ad- 
ministration and liquor fermentation 
More than 50 projects have been col 
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pleted since it was organized under CIAA | 
A total of some 1,700 individual | 


auspices. 
cases have been processed, approximately 


ber, 1944 


t all times, 
one of my 
n. Thomas 
Vas “Never 
ve studied 
pilots who 
ne get shot 


iistakes, 
d a “hot” 
1 word. It 


rdy. We'te 
> particular 
rhich we're 

holds jam 
arrier’s spe- 
lay the or. 
‘tafson, for. 


September, 1944 


FLYING 


101 








ir from the | 


ould be an- 
[ am going 
rom the old 


raise a big F 


END 


n, both in 


aining them 
n service in 
involving a 
fic industry 
rather than 
2rmore, the 
o this coun- 
1 returning 
run, not by 
ry as at Mr 
‘ican Train- 

a_ private, 


stallizing as 
| began last 
ntion of the 
cil. At that 
d the coun- 
hip on the 
\TA_ world- 
n-profit and 
on. EP 
ynal Foreigr 
the survé 
Educatic 
5. Carson is 
lations, 
isly favored 
raining pr 
yn-profit co 


will be ex 
resent IATA 
yn Rockefel- 
1] industt 

of operation 
organization 





tion of ap- 
business an 


n will, as i 
of training 
of its work 
cluded such 
railroad ad 
nentation 
. been coMm- 
under CIAA 
0 individual 
proximately 


adaptable / 





It pays fo 
be 


After the war, Crown Zipper engineers 
will adapt—or if necessary, create—spe- 
cial applications to meet special needs! 


A lot of old-fashioned notions were exploded when 
Crown Zipper engineers went into the field with our 
armed forces to adapt zippers to military jobs. 


Crown engineers proved that zippers can be big 
and tough yet easy to operate, small and dainty 
yet virtually indestructible! 


They proved zippers can be made that actually 
slide freely around sharpest curves! 


They proved two or more sliders can be put on 
the same zipper track—to provide openings at any 
given point with smooth closures in both directions! 


In fact, they made more big, important improve- 
ments in zipper design than anyone dreamed possible. 
(See complete list of Crown superiorities below.) 


CROWN fs 
Takes 
sharp 
yey curves 


are 5 ways better 





Member of the J. & 














But perhaps the most important thing they proved 
is that zipper designs don’t have to be “frozen” 
—zippers can be adapted to the job! 


When yor turn to postwar, Crown engineers will 
be able to show you exactly what this means in terms 
of longer zipper life and easier operation on aircraft 
equipment. Crown engineers will adapt—or, if neces- 
sary, create—special Crown Zippers to meet your own 
individual manufacturing problems! 





“DOUBLE-ACTING” CROWN ZIPPER ON AIRCRAFT GUN TUR- 
RET OPENS AHEAD OF GUN OPENING, CLOSES BEHIND IT. 


2. Die-cast —— 
for smoother “ set 
i a 
action— y ngs 
extra . j it , 
strength A 3. Provides opening 
Up wherever you want it 
Resists 
corrosion 





THE SPOOL COTTON COMPANY « 745 Fifth Avenue, New York, N. Y. (Crown Fastener Division) 
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= RANGER >] 


suggestions for 





] =equip your ship with two- 
way radio telephone equipment 


2 =use the approved prece- 
dures and phrases for two-way 
telephone communications 


Pilots who have equipped their planes with RANGER 
transmitters and receivers are unanimous in their 
praise of the greater utility they secure from their 
ships—the added safety when in marginal weather 
=the convenience obtained when arriving at or 
leaving most airports. 


Typical installation of RANGER mode! 108-8 
receiver and model 206 10.5 watt transmitter 
Receiver has 3105 ke spot besides 195-410 ke 
band, plugs for two sets of headphones and 
an inter-phone circuit Transmitter operate: 
from 6 or 12 volt ships battery through 
RANGER designed vibrotor power supply 


To further increase the utility of flying a radio- 
equipped plane you should use only approved 
phrases and sequences while carrying-on two-way 
communications—and should know about the many 
changes that have recently been made in these pro- 
cedures. Thousands of copies of the RANGER pro- 
cedure manual are helping pilots get the most from 
their radios—you are welcome to a copy for your use 

Already thousands of 


. 
Get this Manual FREE /l"c0% thousands of 


been distributed through the Civil Air Patrol for use as their 
official training directive If you have not received one. send 
your mame and address and we 
will immediately send your copy 
Contains the official CAA and 
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1,000 of them resulting in scholarships 
to this country. More than 25 per cent of 
these have been trained at the expense 
of industry, a percentage which is ex- 
pected to increase as industrial and busi- 
ness participation becomes felt, especially 
in post-war days when industry will be 
able to turn its attention more to peace- 
time projects. 

To insure the double-barreled purpose 
of the program—teaching students Amer- 
ican methods and at the same time build- 
ing international good-will—Mr. Hanson 
and his associates will welcome each 
student on his arrival to this country. 
They will work out for him the myriad 
details involved in his coming, acclimatize 
him by checking his knowledge of English 
(which will be improved when neces- 
sary), give him a brief course in Ameri- 
can ways and American Government as 
pertaining to his specially chosen edu- 
cational field. 

In all, they will send him on his way to 
his U. S. “school” thoroughly prepared to 
begin his course under the most friendly 
circumstances. 

As formerly, the student will regularly 
report progress and field workers will 
make first-hand surveys on how he is 
getting along, socially as well as in his 
work. The administration will also speed 
him on his way back to his home. Says 
Mr. Hanson: 

“The objectives of the work are, spe- 
cifically, to give a student things that he 
can take home and use in his own envi- 
ronment. This will benefit the company 
teaching him and will benefit the student. 
But there are other and perhaps more 
important advantages to the nation as a 
whole. Take South America, for example. 
We are not a colonizing people. When 
the war began, there were perhaps no 
more than 55,000 U. S. citizens in South 
America. But there were some 10,000,000 
first- and second-generation Ax’s resi- 
dents. Native-born students coming here, 
living and working in a friendly atmo- 
sphere and going home to preach good- 
will to this country, will be invaluable 
in our international relationships and will 
go a long way toward preventing future 
infiltration in traditionally friendly coun- 
tries by enemies of the democratic way of 
life.” 

Applied specifically to the aviation 
industry, the new program will mean a 
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number of things. Most immediate is 
that pilot training—particularly of South 
Americans—is expected to go forward 
with possible modifications from time to 
time, as in the past. Indications are that 
future training programs will be enlarged 
and will include nationals from all p>rts 
of the globe. Other students will begin 
to turn up in U. S. airctaft factories, on 
airlines and airports. Similarly, U. §, 
aviation missions will begin to appear 
at widespread points around the globe, 
And as time goes by, the men who have 
come here from abroad to study will go 
home to put their learning to good use 
wherever the airplane flies. The ultimate 
idealized promise of the program is that 
there will be hardly a place where an 
American business man, industrialist, 
lightplane, tourist or transport passenger 
can land without meeting an old grad 
of the program, familiar with American 
equipment and American efficiency and 
safety methods, full of good-will toward 
U.S. products and toward fellow-students 
from the “campus”—the United States of 
America. 

Any way you look at it—as a symbol 
of how Government and business can 
work together, as a harbinger of inter- 
national friendliness, or as a strictly mu- 
tual-benefit proposition—the new world- 
wide program shows promise of being as 
outstanding in world affairs as were the 
Rhodes Scholarships in their heyday. 
Some feel that they will have even more 
widespread influence, since they will 
reach men on the practical, operational 
level of world affairs. Among these last 
are students who have written to inquire 
about scholarships from Iceland, Turkey, 
China and South Africa, with scores of 
other countries to be heard from. French, 
Dutch and Russians, to name a few, al- 
ready have sampled parallel programs 
under military auspices. The CAA, be- 
sides its South American work, has en- 
tertained missions from Canada, England, 
and Australia. South American gradu- 
ates who have gone home to work, write 
glowing accounts of their successes—ac- 
counts, not incidentally, implicit with 
good-will for the United States. Only the 
future can show how far and how bril- 
liantly the work can progress. Today, as 
it enters its world-wide phase, everyone 
is unanimous on one thing: the future is 
bright. END 
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gerous. They also show that many who 
started to fly made their solo flights and 
then quit; and that those few who bought 
airplanes kept them an average of only 
3.44 years and then got rid of them. 

That is a dismal picture. And, since 
history does repeat itself, we might prof- 
itably go back and read a little history on 
these important points. 

In 1927-29, a three-place, open Waco bi- 
plane, powered with a 90-h.p. war surplus 
engine, sold for $2,385. Hangar rent was 
$30 a month. A top overhaul (clean car- 
bon, grind valves, etc.) cost about $50. A 
lower wing panel cost $250 to replace. 

Later, we had better planes. The Mono- 
coupe was better looking, faster, had a 65- 





or 90-h.p. air-cooled engine. It sold for 
$3,884. The company had an interesting 
sales scheme. They would sell the owner 
a kit for a complete engine overhaul for 
$100. It consisted mainly of all bushings 
in the engine which were subject to wear, 
10 valves, 10 valve springs, five pistons 
and the necessary rings. The kit was 
probably sold at cost but it is an indica- 
tion of what that cost was. 

Today Geisse and Williams present bet- 
ter cost figures. 

They consider a plane that represents 
the largest registry in the private field, a 
two-place, single-engined cabin mono 
plane powered by a motor of less than 
75 h.p.—the only type sold in quantity 
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Whether it’s forty degrees below zero 
in Alaska or one hundred and seventy 
in the sun at Iran, the technical repre- 
sentatives of Bell Aircraft’s field service 
staff help keep thousands of Airacobras 
flying...and fighting in the far corners 
of the world. 

The first technical mission sent to 
Russia by an American manufacturer 
consisted of Bell Aircraft servicemen 
and engineers. These men gave valu- 
able technical information to the Red 
Air Force to assist their engineering 
officers and ground crews in servicing 
and maintaining the thousands of Bell 
fighter planes on the Eastern front. 
In return they brought back first hand 
knowledge of Airacobras ia action 
which has aided us in producing even 
more effective air weapons. 


BUY WAR BONDS AND SPEED VICTORY 






Theirs is a dangerous life. They are 
civilian G I’s who play an important part 
in helping the Army Air Forces and our 
Allies to keep em flying. Here in Amer- 
ica, they serve nine commands of the 
Army Air Forces—living a soldier’s life 
on the California desert or in the swamps 
of Florida—in order to learn how to 
work under actual war conditions. 


Some of these Bell Servicemen are 
now studying the new powerful fighter 


| aed 


plane coming from our Niagara Fron- 
tier Division. Some are giving their 
entire attention to the flexible machine 
gun mounts made by the Bell Ordnance 
Division. Others are taking a special 
course on America’s first jet propelled 
plane designed and built by Bell Aircraft 
—as spectacular in its way as the B-29 
Super-fortresses of which Bell Aircraft 
is one of the producers in its bomber 
plant at Marietta, Ga 


And when the new Bell helicopter becomes available for general use, the service department 
will add this latest Bell Aircraft development to its activities. © Bell Aircraft Corporation 


MEMBER AIRCRAFT WAR PRODUCTION COUNCIL — EAST COAST INC. 





BELL 2... 


PACEMAKER OF AVIATION PROGRESS 


Niagarc Frontier Division, Bufale and Niagara Falls, N. Y.—Ord: 





Vt.—Georgla Division, Marietta, Ga. 


Division, Burling 









By developing an ammunition box of phenolic cloth 
laminate to replace one of stainless steel, Curtiss 
engineers simultaneously accomplished a saving of 
critical metal, economy of weight and a reduction 
in cost. Three important advantages accruing from 


the change of a single part! 


When the war started, Curtiss-Wright instituted 
its own program of strategic material savings. Today 
many of the then critical materials are no longer on 
the list, but the program has been broadened to include 


the whole field of material research. 


Lighter, stronger materials have been developed and 


many more are on the horizon. Not only will they in- 





THAT OUR COUNTRY MIGHT Out ~ Lewese THE ENEMY 


Small example of a BIG PROGRAM 
inaugurated at the outset of war 
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crease the speed and effectiveness of our fighting air- 


craft but, in days to come, will make possible greater 


fe daar 


payloads for the Curtiss Transports that will fly the 


skies of Peace. Curtiss -Wright Corporation, Airplane 
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Division, Buffalo, Columbus, St. Louis, Louisville 
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during the 1933-37 period. This plane sold for about $2,000. 

Thus it cost $2,000 to get started as a private owner, plus 
$100 to $300 for flight instruction. From there on, how much 
did it cost? 

In a speech at Detroit, Mich., in April, Geisse gave one 
rough yardstick for figuring cost of operating either high or 
low-priced planes or automobiles. It costs between 40 per cent 
and 60 per cent of the purchase price annually. Here are the 
figures on three bases, a meager, an average and an unusual 
number of hours of flying per year: 





100 200 1,000 

Hours Hours Hours 

Direct Operating Cost.............- $ 177 $ 354 $1,770 
at Mead bid mene ea ea ea ae eae 180 180 180 
MOOR s 66.6 6.0.6:00:9:5.0:006:0666 60% 200 200 200 
St GN 5 54550 0.6.64 004s ch e00e 310 310 310 
Liability and Property Damage...... 148 148 148 
ee re $1,015 $1,192 $2,608 
Cost per Hour of Flying......... $10.15 $ 5.96 $ 2.61 


The high cost cf insurance is immediately apparent. Without 
hull and liability insurance, the owner could fly 100 hours a 
year for $5.57 an hour instead of $10.15, and 200 hours a year 
for $3.67 an hour, instead of $5.96. Insurance rates reflect risk, 
of course, and this brings up the question of danger. The addi- 
tional cost of life insurance is not calculated in the figures 
listed above. 

General life insurance, where the applicant is not currently 
engaged in aviation, is usually issued without any restriction 
of coverage. Consequently, travel by air over the scheduled 
airlines is fully covered and even a more active interest, which 
develops after the policy has been issued, is fully covered. 
Once an unrestricted policy is issued on a bona fide applica- 
tion, the insurance Company cannot impose restrictions. Pros- 
pective private plane owners ought to get out their insurance 
policies, however, and read all the fine print. 

But in cases where the applicant for insurance is likely to be- 
come active in aviation either as a passenger or otherwise, the 
companies feel obliged to make a more accurate appraisal of 
the risks and an aviation rider limiting the company’s liability 
to the reserve in the policy is often inserted. 

The rates go up if the applicant plans to fly his own plane. As 
a private flyer before the war, expecting to fly about 200 hours 
a year, your life insurance premium would have been upped 
about $15 per $1,000 and $25,000 coverage would be the most 
you could buy. Thus, flying your own plane 200 hours a year 
with $25,000 insurance, the policy would have cost you $2 an 
hour of flying time. There were accident policies available at 
the rate of about $10 per $1,000. 

Incidentally, that is a bigger-than-average figure of annual 
flying time. Two hundred hours would represent about 20,000 
miles of travel. The average private owner flew 10,000 miles 
a year up to 1937, and 16,000 a year in 1940. Probably the aver- 
age will be higher in post-war years. 

Hangar rates just before the war averaged $25 a month for 
the average small plane, and hangar space was so scarce that a 
dolly was constructed so that planes could be tipped up on 
their noses, and 30 crowded into a hangar which would hold 
only 20 sitting normally. However, the five principal manu- 
facturers of this type of plane told Geisse and Williams that 50 
per cent of their products have not been kept in hangars in the 
past and they say the increased cost of maintenance resulting 
therefrom is less than the cost of hangaring. 

Now, as to danger. The Burden report rather pessimistically 
points out: “There is no evidence that any essential changes 
will be made in underwriting practices by the life insurance 
companies after the war until flying has developed further. 
Any liberalization in attitude toward post-war flying because of 
reduced hazards brought about by introduction of safety fea- 
tures in the airplane itself will probably also have to wait on 
several years experience.” 

As far as instruction goes, the Civilian Pilot Training Pro- 
gram has showed that it can be safe. Daily, however, the 
Civil Aeronautics Board publishes reports of typical accidents 
and year after year, the same facts stand out. Accidents are 
caused by the pilot. So few are due to the airplane itself— 
that is, to structural failure—as to be negligible. Weather is 
dangerous but careful pilots need never be killed by weather. 
(Continued on page 106) 
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A dove on the ground, the “Fort” is only as swift 
and ferocious as an eagle when air-borne. 


Skylark’s precision-engineered steel tube motor 
mounts hold secure the four massive engines giving 
this deadly sky giant flying power. Thus, by knowl- 
edge of forging and precision welding of motor 
mounts, bomb racks, control systems, and other 
vital airplane parts, Skylark’s craftsmanship is helping 
American Air-Borne Craft 
to Victory today. Consult 
Skylark on problems of 
tooling, fabrication, assem- 
bly, processing and design. 
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come transports, 
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craft. 
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is the byword at 
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In the fiscal year ended June 30, 1942, 
the CPT made the astounding record of 
10,000,000 miles per fatality, and over a 
period of three years the record was 
6,000,000 miles flown per fatality. This, of 
course, was instruction flying. 

Generally it is true that regardless of 
the faults or shortcomings which the pri- 
vate plane may have had in the years 
prior to the war, it was not a dangerous 
vehicle per se. Like the automobile, its 
mechanical imperfections may have con- 
tributed somewhat to the accident totals 
but by and large the human element 
caused the accidents that killed. Improve- 
ment of the plane so that it requires less 
of human skill and judgment will improve 
the safety record, but no transportation 
vehicle will ever be foolproof. 

Why have so few people bought air- 
planes? Why, after they bought them, did 
they keep them less than four years and 
then get rid of them? 

Geisse and Williams include a CAA sur- 
vey made in 1940 to answer the second 
question, and it indirectly answers the 
first as well. 

Because you must first know how to 
fly to be a private owner-flyer, the survey 
first looked into the student pilot situa- 
tion. 

Only 15 per cent of those who obtained 
student permits went on to obtain their 
private pilot’s licenses in the years 1933 
to 1938. To find out why, a sampling of 
these ex-students was made. 


FLYING 
Two facts stand out in the answers: 
Flying was too expensive and flying 


lacked utility. 

In Mr. Geisse’s Detroit speech men- 
tioned above, he cites the following sur- 
vey of private owners to indicate reasons 
why private flyers discontinued owner- 
ship: 


Expense greater than anticipated 30.3 per cent 
Change in financial status 19.7 per cent 
Too much time to and {rom airports 8.9 per cent 
Not as useful as expected 6.8 per cent 
Desired flying time procured 5.1 per cent 


5.0 per cent 
4.2 per cent 


Change in family status 
Too much regulation 

Pleasure less than anticipated 3.0 per cent 
Family objections 2.5 per cent 
loo much time to keep in practice... 2.4 per cent 
Miscellaneous ..12.1 per cent 


100.0 per cent 





Now, why did owners not keep their 
planes? Surprisingly, for the same rea- 
sons that induced their less determined 
brothers to give up flying: too expensive 
and not useful enough. 

Some bought and flew their planes to 
build up time and get flying experience 
for their prospective aviation careers. 
Disregarding these individuals, the survey 
discovered that 50 per cent of the others 
bought their planes for local use, 40 per 
cent for cross-country flying, and 10 per 
cent gave business as their reason. 

For the period 1931 through 1939: 

Eighty-three per cent of the owners 
have a mean period of ownership of less 
than 2.5 years. 

Fifty per cent continued ownership of 
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their aircraft for less than two years. 

Thirty-three per cent continued for one 
year. 

Assuming that the maximum time a 
person could own and use a plane would 
be 30 years, the figure for automobile 
ownership, these figures were extrapo- 
lated by Geisse, and the average length of 
ownership was under four years. A pilot 
waggishly pointed out that he didn’t be- 
lieve the figures, because he figured the 
owner had kept his plane one year and 
then tried for three years before he could 
sell it. 

So, in this richest of all countries, ex. 
pense of the airplane, and expense of the 
flying school, has deterred 60 per cent of 
those who would fly, and at least half of 
those who would own and fly their in- 
dividual planes. Here again is the famil- 
iar vicious circle: high prices restrict 
quantity production, and small quantity 
production causes high prices. The re- 
port’s other figures, those referring to a 
lack of utility of the airplane, indicate 
one weak point at which the circle can be 
attacked. A useful plane would sell in 
such large numbers that manufacturing 
costs could be reduced. 

Without being asked, owners who sold 
their planes offered another important 
reason. One in 25 said there were too 
many regulations around private flying. 
They volunteered this information with- 
out being asked, a circumstance regarded 
as significant by Geisse. END 








Homing by Radio 


(Continued from page 59) 








Homing is much more valuable than 
these simple examples indicate. There 
are times in domestic flight when the 
pilot receives instructions to land at an 
alternate airport because his scheduled 
landing field is closed on account of 
weather conditions. He may not know 
his position accurately nor can he listen 
for a radio range signal. He must im- 
mediately pick a path to the unscheduled 
airport. Again his ADF comes to the 
rescue. The pilot tunes in a station near 
the alternate field and guides the plane to 
it. In combat zones, all landing fields are 
alternates. After battle a plane’s position 
is rarely known and, in the absence of 
this information, landings at fields other 
than the base airport are frequently made. 

For long distance military and commer- 
cial transport there is even greater need 
for ADF than in homing. It is true that 
all methods of navigation are used to de- 
termine the plane’s position on such 
flights. Whenever weather conditions per- 
mit the sextant is used to‘sight the stars 
or planets. But when an overcast pre- 
vents the use of the sextant it is a life- 
saver to have an ADF and a good mag- 
netic compass. How do these devices 
work for position finding? 

First it is necessary to assume an im- 
aginary straight line passing between the 
plane and a radio station when the plane 
is not headed toward the station. In Fig- 
ure 7, the plane is headed 70° east of 
north, so the magnetic compass tells us. 
The ADF pointer reads 40°, indicating 
that the radio station is 40° to the right of 
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Figure 7. 


the plane’s heading. Therefore, the line 
through the radio station and the plane 
makes an angle of 110° to the right of 
north. This line, passing through the 
plane and a known point on the earth, is 
now drawn on a navigation chart with a 
Weems or Warner Aircraft Plotter. The 
operation is repeated, using another radio 
station, and the second line drawn on the 
chart. By extending these lines, the loca- 
tion of the plane is found at the point of 
intersection. For the sake of accuracy a 


third line is used, in the hope all three 
will intersect at one point. 

To make the application specific, note 
in Figure 8 the three radio stations, La 





Guardia Radio, Washington Radio and 
Bellefonte Radio. In quick succession, at 
predetermined intervals, the pilot tunes 
in on each of the three stations, then, by 
using the imaginary line, determines the 
directions from the stations to the un- 
known position of the plane at the time 
the station were tuned in. Each line is 
then plotted on the chart. By extending 
these lines, the intersection is found to 
form a small triangle. The plane is in the 
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center of the triangle. The whole pro- 
cedure is completed in three minutes— 
and the plane is known to be over Colum- 
bia, Pa. 

The advantage in speed with which a 
fix_is obtained cannot be overestimated in 
air navigation. By celestial navigation a 
(Continued on page 110) 
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KLYSTRON: 





A pencil of energy beamed like light 


F YOU'LL imagine an invisible search- 

light beam, you’ll have a good 
picture of how Klystron-generated 
radio waves can be directed into a 
narrow “pencil” of energy. 


> This direction is accomplished by 
suitable reflectors. The beam of 
ultra-high-frequency waves travels 


in a straight line, and it can pierce 

fog, smoke, and clouds which 

would stop a light beam. 
Sperry-developed Kiystron tubes are 
used in many equipments now serv- 
ing our Armed Forces. Later, Kly- 


stronics will open the door to the 


development of many ingenious 


peacetime devices. 


> Klystrons are now being produced 
in quantities, and certain types are 
available. 

The name“KLYSTRON” is a regis- 
tered trade-mark of the Sperry Gyro- 
scope Company, Inc. Like many 
other Sperry devices, Klystrons are 
also being made during the emer- 
gency by otlier companies, 


Sperry Gyroscope Company 


GREAT NECK, N. Y. «© DIVISION OF THE SPERRY CORPORATION 


GVROSCOPICS s 





ELECTRONICS 6 





AUTOMATIC COMPUTATION . 


SERVO-MECHANISMS 
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* NUMBER 8 IN A SERIES, TRACING. FIFTEEN 


YEARS OF KELLETT AIRCRAFT HISTORY * 


nsoeogemumeneeaenemnsces srencrone teeter . — 





Planning for Tomorrow 


. photograph above shows an earlier Kellett 
development, a military-type autogiro, under- 
going tests by the Army Air Forces. 


For many years, aeronautical engineers have strived 
to develop aircraft able to take off or land vertically 
on any kind of field or flat roof, and to climb 
handily over usual flight obstructions . . . aircraft 
that can cruise smoothly at satisfactory speeds, or 
hover motionless. 


During the war, all available materials and man- 
power are required for military needs. But the 
growing Kellett engineering staff looks forward to 


peace, and the opportunity to focus its aeronau- 
tical design abilities on helicopter developments 
for a wide range of contributions to American 
progress. 


Indications are that modern aircraft of the heli- 
copter type will then save time and money in 
forestry service, ranching, dusting and spraying 
agricultural crops, patrolling and inspecting cross- 
country power lines and oil pipe lines, in prospect- 
ing—and many more everyday services. Kellett 
Aircraft Corporation, Upper Darby (Philadelphia), 


Pennsylvania. 


KELLETT 


OLDEST ROTARY WING AIRCRAFT MANUFACTURING COMPANY 
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Engine economy comes first when considering how to keep planes in the air. For, 


the time has arrived in civilian aviation when costs again assume importance, when 
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savings must be realized. Kinner engines will \ answer the problem of low cost 


power, because Kinner has built economy into its engines for a \ \ quarter-century. 
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Kinner economy starts with first cost; continues 
through long hours in the air with minimum 
inspection and maintenance, maximum periods 
between check-ups and majors. Kinners offer 
special economy in parts and service, because 


you can always get Kinner parts, never have to 





leave an engine down while parts are made and 
shipped. Kinner records in log books all over 


the country tell of low fuel and oil consumption. 


Economy is important today— will be more 
important tomorrow. And it is in the tomor- 
row, when hours grow from hundreds to 
thousands, that Kinner economy will count 
most. KINNER MOTORS, INC., 

Glendale, Calif., U.S.A. 


OF DEPENDABLE AIRCRAFT ENGINES FOR A QUARTER CENTURY — 1944 
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(Continued from page 106) 

fix can rarely be found in less than eight 
minutes and at the speeds which planes 
are now making even five minutes is a 
lot of time. It would be misleading, how- 
ever, to make unjustifiable claims for 
ADF. There are times when a celestial 
fix is more accurate than a radio fix. 
Navigators, however, have told the writer 
of occasions when, in spite of the accuracy 
of the celestial fix, they put more faith in 
their ADF. Then there are occasions 
when a celestial fix can be obtained al- 
though an ADF fix cannot. And the re- 
verse is also true, as already observed. 

Navigation of airplanes naturally at- 
tracts our interest but not to the exclu- 
sion of ships of the sea. It is true, ships at 
sea can weather storms or heave to, drift 
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off course without too much danger, “run 
out of gas” without crashing. Still, they 
too must know their position. They can 
afford to rely extensively on celestial nav- 
igation for they have more time for get- 
ting fixes and delay does not involve such 
great risks as it does for their sisters of 
the air. Nevertheless, on the Great Lakes, 
along the coast, on certain inland water- 
ways at night and under overcast weather 
conditions, they, too, look to the radio 
direction finder for guidance. For many 
years, ocean ships have used manually- 
operated radio direction finders, requir- 
ing skilled radio men. Now however, 
they are looking to ADF. 

There is real drama, however, when 
radio and the heavens combine to avert 
impending disaster and bring about a 
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happy ending. Such an incident occurred 
when a large war cargo plane, approach- 
ing its tiny island destination in the North 
Atlantic, developed battery trouble. No 
electrical equipment could be used. To 
add to the desperate circumstances, the 
navigator could not find a break in the 
sky. The crew waited patiently, hoping 
for sunrise before the gas tanks ran dry, 
At last the navigator was able to take a 
sight on the sun and from it to plot a line 
of position. The radio operator, by heroic 
or miraculous efforts, got enough life out 
of the batteries to obtain a line of position 
through the radio station on the island. 
Where the two lines crossed was the 
plane’s position—they were a number of 
miles past the island. Again, radio com- 
pass guided the crew to safety. END 








Death of the 'Wasp' 


(Continued from page 47) 





‘fll never forget the 15th of Septem- 
ber. We were then about 200 miles south- 
east of Guadalcanal, steaming in with a 
task force of cruisers, destroyers and 
other ships to cover the landing of rein- 
forcements. It was a typical South Pac- 
ific day, with brilliant sunshine and a 
few scattered cumulous cloud puffs. 
Along about mid-afternoon my flight of 
Grumman Wildcats took off for combat 
patrol over the carrier. It was an extra 
job for me and my roommate was taking 
a nap in our stateroom when I left. 





“At 3,500 feet I looked down to take 
position on the flat-top. I was utterly 
unprepared for what I saw: two water- 
spouts rearing high above the super- 
structure; smoke and flame bursting out 
amidships. 

“*Torpedoes!’ I told myself, swallow- 
ing hard. (One, I learned later, hit near 
my stateroom, killing my roommate and 
about 20 others in the vicinity, including 
Jack Singer, International News Service 
correspondent.) 

“I circled down, with the other planes, 
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in the hope of getting a crack at the Japs. 
I came down as low as 100 feet, peering 
vainly into the sea for just one glimpse 
of a sinister shadow that spelled sub- 
marine. 

“The Wasp went into a hard left turn. 
When she had swung around only about 
90° the fire subsided and I felt the worst 
danger was over. But just then a ter- 
rific explosion cut loose and smoke and 
flame leaped from the starboard side of 
the ship. I figured it was another tor- 
pedo but learned later that it probably 
was one of our own bombs, set off by 
blazing aviation gasoline ignited by the 
twin tin fish. 

“As the stricken carrier completed her 
circle, our bombs were exploding at in- 
tervals, Clouds of bright red fire erupted 
from both sides, below the flight deck, 
billowing out 200 yards, leaving black 
smoke streamers and scattering little 
pools of fire on the water. Sprays of 
red, yellow and green Very lights shot 
out like Roman candles. 

“The skipper, Capt. Forrest Sherman, 
had decided beforehand what to do in 
such a situation. After circling, he 
backed the Wasp into the wind to re- 
strict the fire to the bow and allow the 
crew to abandon ship from the stern. 
All this time the ocean literally was torn 
apart by depth charges dropped by our 
cruisers and destroyers darting among 
the heavier ships. When a pattern of 
charges exploded beneath the water, the 
surface quivered violently and a few 
seconds later several geysers rose high 
in the air. I saw another warship take 
a hit from a Jap torpedo. She shud- 
dered but changed neither course nor 
speed. Another ship survived the ef- 
fects of a torpedo hit without the loss 
of a single man and steamed cockily 
away for repairs so she could fight an- 
other day. 

“In about 15 minutes it looked like at 
least two-thirds of the Wasp’s crew were 
lined up on the flight deck, ready to 
abandon ship or carry out other orders. 
There was no confusion. I saw men 
pushing some of our $75,000 Grummans 
over the side in order to localize the fire 
and better distribute the ship’s weight. 
“Came the order to abandon. The 
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the precision made plastics, that their facilities are responsible for so many 
instruments essential to the effective operation of a B-29. Five of them 
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crew slid down lines in orderly fashion 
although some jumped 70 feet from the 
listing flight deck into the sea. In the 
excitement several forgot to take off 
their steel helmets; when they struck 
the water the sudden pressure forced the 
helmets upward and the chin straps 
snapped back their heads and broke their 


necks. Most of the crew wore life jack- 
ets: the flyers had donned their Mae 
Wests 


“Soon there were hundreds of faces 
dotting the ocean’s surface They were 
swimming in a lake of aviation gasoline 
and Diesel oil, formed when storage 
tanks were ruptured by the explosions 
As the carrier burned more fiercely 
amidships, with tongues of flame leaping 
fromm both sides. the fuel caught fire and 
the inferno threatened to engulf the 
helpless men. It looked like half the 
life rafts bobbing in the water were 
rings of fire. offering no haven to the 
swimmers |! feared they were doomed 
But fortunately the flames spread only 
100 feet or so trom the hull. which by 
now was glowing red hot from the con- 
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flagration raging inside. 

“Captain Sherman and the admiral 
were the last to leave the ship. Lieut. 
Ray (“Tubby”) Conklin was among the 
last, helping a wounded man down a line 
into the water. Comdr. Courtney Shands, 
commanding the carrier’s air group. la- 
ter told me this story about Tubby: 

“‘T was towing a wounded man away 
from the ship,’ he said, ‘and was over- 
taken by a swimmer helping another 
casualty. To my surprise | saw it was 
Tubby, with a big man—much heavier 
than my own tow and pasing me on 
the double 

“ ‘Hi, Captain, how about trading men? 
called Tubby. jokingly 

“I replied, ‘Nothing doing—I’ve got 
my hands full 

“Then I discovered the reason for his 
speed. He was putting water between 
him and a big hungry shark" 

“Sharks got at least one member of the 


crew, I heard And an officer, badly 
burned. swam in great pair toward a 
destroyer; he died as he was puiled 
aboard 
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“A gunnery officer, with whom | talked 
later in a hospital, told me he was stand- 
ing near a forward gun position when 
a torpedo struck below him. He was 
blown 60 feet into the air but was lucky 
enough to fall onto the bridge, high 
above the flight deck. He escaped with 
a broken leg and other less serious in- 
juries. 

“Two and a half hours after the Wasp 
was attacked, the pilots circling overhead 
were ordered to seek another roost. The 
carrier was listing to port, with nearly 
all hands over the side, and other ships 
were proceeding efficiently with rescue 


operations. 

“My last view of the flat-top was 
blurred with tears I’m not ashamed to 
admit it. She had been my home for 


and I was strongly at- 
Scores of the boys aboard 


eight months, 
tached to her 
were my pals 

“I came down safely on another ship; 


so did the other pilots. A few hours 
later the Wasp. a helpless, wallowing 
hulk. was given the coup de grace by 
our own ships and sunk. END 











much greater than the total demand for 
such planes by all commercial air lines 

“There is, however, another very im- 
portant use which may absorb a substan- 
tial proportion. This is for the heavy 
movement of military and official person- 
nel as well as emergency supplies. medi- 





Disposing of Surplus Warplanes 


(Continued from page 55) 





cines, etc.. which will be involved in the 
rehabilitation of war-torn Europe and 
Asia. 

Class C: Smaller planes with non-mili 
tary uses ranging in size from 1,200 to 
11,000 pounds gross weight. These will 
be useful for: 
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"Il can remember when he used to run like that tor the Long Island railroad!’ 


1. “Nonmilitary Government divisions 
(e.g.. Civil Aeronautics Administration, 
Forest Service, Fish and Wildlife Bureau, 
state police.) 

2. “Special commercial activities (e. g, 
topographical mapping, crop dusting). 

3. “Corporate flying (e.g., executive 
travel, pipe-line inspection, sales promo- 
tion). 

4. “Fixed-base operators (e.g., instruc- 
tion, charter, rentals, resale, private train- 
ing). 

5. “Government-sponsored flight train- 
ing. 

6. “Personal flying. 

7. “Export.” 

Class D: Major components, including 
engines, propellers, instruments, and ra- 
dio equipment in finished form. Not in- 
cluded in this group is combat material, 
such as bomb sights and machine guns, 
smal] components, such as electric mo 
tors, and items which become more or 
less integral parts of planes, such as hy- 
draulic systems 

According to the report, such compo- 
nents could be sold either as parts of sur- 
plus or new planes or as spares and re 
placements. 

The report warns that, in the interests 
of aviation in general, such parts should 
not be allowed to fall into the hands of 
persons more interested in profits than in 
human safety. 

Class E: All other planes and compe 
nents. This class includes all aircraft and 
parts determined by survey to be in un- 
sound condition. Planes and components 
originally placed in classes A through D 
may later be placed in this group, once 
it is determined there is no further mili- 
tary. commercial, or export demand for 
them 

In establishing policies for the disposal 
of surplus aircraft, the report states that 
the Army Air Forces have certain major 
objectives which are of prime importance 
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B. A. Rawson, Supt. of Flight Operations for T.C.A., starts Flight 
Lt. Howey, D.F.C., on bis air line instrument flying course in the 
Link Trainer. 





The job of training returned airmen for peace-time 
commercial transport flying has begun in Canada, 
Already engaged for the flight crews of Trans-Canada 
Air Lines are a number of Royal Canadian Air Force 
pilots who have distinguished themselves on opera 
tional duties overseas. 

The first group of veterans to join T.C.A. is shown 
above in Link Training quarters in Winnipeg. Left, 
to right, they are: 

Flying Officer R. S. WHITE—40 operational flights, including 

14 raids over Germany; service in Egypt, Libya and Malta 
Flying Officer H. H. BOLTON—Coastal Command, Great Brite 

ain, operational flights as far as Iceland 


Flight Lieutenant E. L. HOWEY, D.F.C. As member ef Demom 
Squadron, took part in several 1,000-bomber raids on Germany 

Flying Officer J. C. MORDEN—34 operations in Wellingtoa 
bombers; service in Egypt and Libya 


Flying Officer C. R. FOGAL—service in Scotland, Gibraltaty 
North Africa 


Their tours of duty over and physically fit, these 
men are now learning air line procedure. Link in 
struction in instrument flying is an integral part of 
this training. 


WHEN WRITING YOUR SERVICE MAN, USE V. MAIL—IT GOES BY All 
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to the permanent military establishment. 
They are: 

1. “The maximum possible 
development in aeronautics; 

2. “Aircraft production facilities and or- 
ganizations rapidly expansible and easily 
convertible in time of emergency; 

3. “A reservoir of service pilots, in- 
structors, mechanics, radio-men and other 
skilled ground and flight personnel; 

4. “Strong aircraft manufacturing and 
air transport industries, with the maxi- 
mum practicable employment and capac- 
ity; 

5. “Public support of United States air 
power adequate for future security.” 

Furthermore, the report states that the 
War, Navy and State departments “should 
have the objective of using surplus dis- 
posal as a positive instrument to create 
sound foreign relations and future trade, 
especially export trade, which may ex- 
pand United States aircraft productive 
capacity.” 

The Harvard experts add that the 
maximum dollar return to the Govern- 
ment should be obtained from such dis- 
posal, but that such an aim should be 
secondary compared with the vital need 
for military preparedness and interna- 
tional accord. 

Timing is the key to sound disposal 


technical 
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policy because of the rapid rate of obso- 
lescence of aircraft. The report recom- 
mends: 

“The sooner the surplus planes and 
components are made available to domes- 
tic and foreign markets during the latter 
phases of and immediately after the war, 
the more completely will the desired ob- 
jectives be achieved. 

“The immediate use commerciall, of 
surplus equipment before new models are 
generally available will tend to act as an 
incentive to technical development, not a 
drag; it will aid in broadening the de- 
mand for improved equipment; it will 
better enable the United States to meet 
foreign competition for export markets; 
and the sooner sales are made, the greater 
the dollar return to the Government is 
likely to be.” 

According to the Harvard report, sur- 
pluses of equipment useable in wartime 
civilian economy should be distributed as 
soon as their military essentiality is past. 
However, the report adds: 

“In later post-war years, however, after 
new improved equipment is generally 
available, it is recommended that, in or- 
der to prevent interference with experi- 
mentation and new production, the dis- 
tribution of surplus planes and compon- 
ents should cease. 
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“It is suggested that such a ban op 
further surplus distribution might become 
effective about three to five years after 
the end of the war.” 

The following recommendations were 
made by the Harvard experts as a guide 
to War Department policy in declaring 
surpluses; : 

1. “While there might be some advan. 
tage in maintaining as large a reserve of 
equipment as c-n be stored even after 
more or less stable peace is established. 
the Army Air Forces will probably fare 
better in terms of adequate material if jt 
divests itself of all truly excess and ob. 
sclete wartime equipment. Only by g 
doing can the Army Air Forces avoid the 
risk of being forced to use obsolescent 
equipment during the permanent nili- 
tary. establishment (as it was forced to 
do during the decade after the first World 
War. 

2. “For combat models, the Army Air 
Forces obviously should keep only the 
most recently produced equipment, de- 
claring as surplus the oldest and most 
physically remote equipment. 

3. “With regard to transport models, for 
which minor differences in operating costs 
are relatively unimportant to the military, 
the much greater commercial value of 
the latest models suggests that more of 
these planes may be put into action on 
the United States air routes and at a 
higher return to the Government than 
would be possible if the Air Forces re- 


leased at first the older and more used % 


military transports which would require 
meticulous overhaul and time-consuming 
conversion. 

After the Army Air Forces declares a 
given number of planes in a particular 
theater “surplus,” and the War Depart- 
ment specifies no other military need for 
them, all the used planes should be sur- 
veyed at location to determine whether 
they warrant overhaul or preservation or 
whether they should be broken down into 
salvageable components, the report says. 
The report adds: 

1. “Standards to determine whether a 
plane or component is to be salvaged or 
retained whole should be fixed with ref- 
erence to ‘residual value’ (residual value 
may be defined as the estimated value of 
such additional service which may be ex- 
pected from each airplane less the cost of 
putting the airplane in the required con- 
dition and location to render that service). 

2. “While these surveys could probably 
best be conducted by the Army Ai 
Forces personnel, the standards and poli- 


cies should be prescribed by the inde | 


pendent disposal board. (Otherwise, the 
Army Air Forces will be vulnerable to 
the same type of public criticism which 
followed the burning of planes in France 
after World War I). 

3. “In estimating the residual value of 
any given plane or component, local av- 
thorities could make reasonably accurate 
estimates of the costs of overhaul, repaif 
and transportation to place of sale. 

4. “The standards should be set up it 
advance, both to get the job done quickly 
when a large surplus occurs and to avoid 
hasty judgments at that time which may 
(Continued on page 118) 
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Day after day the men and women 
at the FLIGHTEX research labora- 
tories are at work maintaining 
FLIGHTEX superiority—by improv- 
ing FLIGHTEX quality. That's why 
year after year more manufactur- 
ers buy more FLIGHTEX than any 
other airplane fabric. 
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World's Premier Airplane Fabric FLIGHTER FABRIC. 


FLIGHTEX 


FLIGHTEX FABRICS, INC. 
93 Worth Street, New York 13, N. Y. 
Leading Manufacturers of Fabric ond Tapes for the Alrcraft industry 
Export Rep tative—Aviquipo, Inc. 25 Beaver St., N. ¥. Cable Address—"Aviquipo” 


RESALE DISTRIBUTORS 
PACIFIC AIRMOTIVE, Burbank, Cal., Oakland, Cal. 
SNYDER AIRCRAFT CORP., Chicago, Ili., Columbus, Ohio. 
SUPPLY DIVISION, INC., Robertson, Mo., Memphis, Tenn. 
THE AIRCRAFT STEEL & SUPPLY CO., Wichita & Kansas City, 
Kansas, Dallas, Texas. 
VAN DUSEN AIRCRAFT SUPPLIES, Minneapolis, Minn., 
Waterloo, lowa. ~ 
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AERONAUTICAL TRADING CO., Jamaica, N. Y. 
AIR TRANSPORT EQUIPMENT, INC., Garden City, N. Y. 
j AVIATION SUPPLY CORP., Hapeville, Ga., Orlando, Fia., 
ae Charlotte, N. C., Nashville, Tenn. 
BOB TRADER-AERO SUPPLY, Pittsburgh, Pa. 
INTER CITY AVIATION, INC., East Boston, Mass. 
KARL ORT, Yo 


rk, Pa. 
LEAVENS BROS. AIR SERVICE, LTD., Toronto, Canada. 
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ENGINEERED POWER 


Rurhank. Calif 


e g 
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I. aie ERE’S a new constellation in the skies, a 


star of stars...a new master of the heavens. 


This great ship, conceived by TWA...built by 


Lockheed, holds a mighty promise, a promise 


of tremendous developments in peacetime air 
transport. We are proud to share in its record- 
breaking glory and in its promise... proud that 
AAC Hydraulic Controls are among the many 
stars which make up this Constellation. These 
precision units are another mark of AAC 
leadership in Engineered Power Controls...in 


the air, on land, and on the sea, 
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POWER CONTROLS DIVISION 


BURBANK, CALIFORNIA 
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FR CONTROLS « PRECISION RADIO and ELECTRONICS 
Manes Clow Wena Cable Address: AACPRO 





(Continued from page 114) 
incur subsequent punitive investigation. 
Once established, moreover, the standards 
for valuing different items would have to 
be checked and altered constantly as 
prospective market conditions change.” 

Many problems were considered in con- 
nection with the disposal of various types 
of planes and component parts. For in- 
stance, there is no assurance that major 
powers will agree on limitations concern- 
ing the international sale of. combat air- 
craft. The report adds: 

“Inasmuch as international - balance of 
air power may be affected, the Air Forces 
should have full representation and 
should have veto power over any action 
deemed adverse to military security. The 
State Department should likewise have 
veto power over any action deemed detri- 
mental to our foreign relations.” 

The Harvard experts suggest that plans 
be determined in advance so that this na- 
tion may be in a position to offer its sur- 
plus aircraft in exchange for those bases, 
landing rights, strategic minerals, or other 
considerations which may best fit Amer- 
ica’s needs. 

“Gifts should not be made merely for 
the sake of being good neighbors,” the 
report adds; “experience casts doubt on 
the creation of lasting good will by such 
gifts.” 

These students of post-war aircraft dis- 
posal agree that while dollar price is at 
best a secondary consideration in the dis- 
posal surplus aircraft, a uniform price to 
all buyers should be the key control de- 
vice in determining both uses and dis- 
tribution of planes for commercial pur- 
poses. 

“All schemes should be avoided which 
consider mere disposal, as such, the major 
objective,” the report adds. “For in- 
stance, wholesale extension of airline 
routes, a nationwide network of feeder 
lines, or widespread tramp cargo opera- 
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tions should not be initiated merely be- 
cause surplus planes exist. Perhaps tim- 
ing is right for all these developments, 
but the Civil Aeronautics Board, taking 
all factors into account, should make the 
decision, not the surplus administrator.” 

The investigators insist firmly that 
neither the original manufacturers nor 
any other party should be permitted to 
purchase exclusively large blocks of a 
particular model for speculative resale. 
The Harvard men agreed that it would be 
unwise to repeat the sad experiences of 
World War I, when certain manufacturers 
bought outright most of the surplus mod- 
els sold by the Government. 

While the monetary return to the 
Urited States is stressed in the report, 
the writers add that it might be necessary 
to waive such a price policy in sales to 
foreign countries. The report says: 

“At the time of the peace conference 
(or at any conferences regarding interna- 
tional aviation), our surpluses are likely 
to become ‘a pawn in a larger game’ in- 
volving foreign bases, landing rights, 
strategic materials, and general foreign 
policy. 

“Present indications are that certain 
models may be among the United States’ 
more important pawns. Obviously such 
distribution of surpluses must be ar- 
ranged by the Government, not by manu- 
facturers, and the consideration is likely 
to be in terms of rights or other non-dol- 
lar considerations.” 

One important new field of operations 
mentioned by the report concerns certain 
contract cargo activities, such as the 
movement of fresh fruits to northern in- 
dustrial markets, a situation that might 
be possible because of low-cost surplus 
equipment. The reports said: 

“Such use of surplus planes, especially 
by small owner-operators who might be 
able to operate with low overhead costs, 
may give an otherwise unrealizable im- 





A TO ALL MEN WITH IDEAS 


Pevcuttions Wauted 


If you have had anything to 
do with aircraft, you have pro- 
bably had ideas for acces: 
sories, etc. which would add 
to flying convenience. 
Wouldn't you like to see your 
idea take form, come into 
general use, and bring you a 
cash return? 

LaPointe Engineering man- 
ufacturing facilities are now 
100% on military aircraft 
equipment. We have several 

—— 
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new products in the process 
of development now, and are 
giving them such engineering 
time as does not interfere in 
any way with war contract 
fulfilment. 

So — whoever you are, and 
wherever you are — whether 
you have a working model or 
simply the germ of an idea, 
contact us. Items of interest 
will be purchased outright 
or manufactured on a royalty 
basis, whichever you prefer. 


LaPointe Engineering Co. 
109 Plainville Ave., Unionville, Conn. 
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petus to all-cargo transportation.” 

In the resale of smaller planes, the re. 
port warns that every precaution should 
be taken to insure flying safety. 

“A careful inspection of individual 
planes will probably reveal that in the | 
interests of air safety a large number 
should be scrapped rather than sold,” the 4 
report said. : 

The Harvard experts advise establish: & 
ment of a special Government branch to 
control] the distribution of equipment to** 
educational institutions. Specific com.” 
ments concerning this field are: 

“Discussion to date indicates that a 
considerable amount of nonsensical action 
will occur unless well-thought-out pro- 
grams are planned in advance. 

2. “Specific plans must be made regard- 
ing distribution to private aviation trade 
schools as well as private nonprofit edu- 
cational groups and public institutions. 

3. “Surplus Class E equipment should 
be sold to nonprofit public educational in- 


, Stitutions at a nominal price. While most 


such institutions cannot afford to pay 
high prices, outright gifts would encour- 
age extravagant and irresponsible use of 
the equipment. 

4. “The contract of sale to educational 
customers should prohibit use of the 
equipment for commercial purposes. Re- 
sale should be also prohibited.” END 
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ROM the September, 1929, issue of this 

magazine: 

One of the most heavily-defended spots 
in the world in 1944, the Panama Canal 
area was described by Gen. William 
Mitchell as “defenseless.” Pointing out 
that air power had already “superseded 
sea power’ both as a means of controlling 
the sea and defending the country, he 
predicted that it would also become the 
“offensive arm par excellence of a na- 
tion. fe 

There was much talk about the various 
experiments in vertical flight. More or 
less successful helicopter models had 
been projected by such pioneers as De 
Cierva, Pescara, Klemin, De Bothezat. 
But despite advances, Ernest W. Fair re- 
ported that “no machine has as yet been 
developed that will rise vertically ...— 
and there is no true helicopter that will 
carry a useful load or that will descend 
safely should the motor or motors be 
stilled. .. .” 

One of the many surprises sprung at 
the Cape Henry Naval maneuvers was 
the use of an air-borne right angle tor 
pedo. John Goldstrom, who reported the 
maneuvers said: “One of the planes flew 
on a course parallel with the Arkansas 
and, when a short distance ahead, shot its 
bolt. The torpedo traveled on the paral- 
lel course for only a few yards and then, 
controlled by a special mechanism, turned 
at right angles and headed for the side of 
the ship. It was a direct hit. .. . = 
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HELLCATS on a “flat top.” Sinclair produces enough 100- 
octane aviation gasoline to fuel 3000 of these planes daily. @%« 
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AVIATION OILS 


LUBRICATE 2900 
FIGHTERS DAILY 


FIGHTERS'*can’t fly .. . BOMBERS can’t lay their eggs with- 
out oil. Sinclair produces sufficient aircraft engine oil to 
lubricate 3900 fighters or 1300 four-engine bombers on 
daily flights from England to Berlin. Sinclair heavy duty lu- 
bricants help keep thousands of tanks, jeeps, and trucks in 
battle on all Fronts. 


*\ 


SINCLAIR DEALERS have lubri- : ee aes ES eee 
cants to help win your war against ; 

wear. Have your car serviced regu- 
larly by your Sinclair Dealer. 


AMERICAN AIRLINES, greatest air transportation com- 
pany, uses Sinclair Pennsylvania Motor Oil exclusively. 
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Ryan designs and 
manufactures manifolds, 






turbo-supercharger 






installations, 






heat transfer units 






for carburetion, 






cabin heating and 
wing anti-icing, 
flame dampening, 
and 
other specialized exhaust 
system applications. 
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P_.IN THE DESIGN STAGE 


means lower weight, better performance 








To plan the exhaust manifold system when the original design for the air- 
plane is being made saves costly engineering time, brings reduction in wales 
and results in better performance. In a typical instance a Ryan manifold 
design saved forty-eight pounds in the weight of a military transport plane. 

















By planning with Ryan during the design stage, the type of manifold 
system and installation best suited to your specific requirements can be 
readily ascertained. 


Whether planning to use Ryan ball and socket type or slip- 
joint type manifolds, let Ryan work with you in the design 
stage. You will obtain a superior product and maximum 

erformance, and, in wartime, Jower weight; in peacetime, 


Siege payload. 





RELY ON RYAN TO 





BUILD WELL 7922-19484 


Ryan Aeronautical Company, San Diego — Member, Aircraft War Production Council, Inc, 
Eastern Office —420 Lexington Avenue — New York 17, New York 


DESIGNERS AND BUILDERS OF COMBATANT TYPE AIRPLANES AND EXHAUST MANIFOLD SYSTEMS 
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Incentive Pay in Aviation 


type of bomber; reductions of more than 
$10,000 were made during the same pe- 
riod in two fighter types. At the same 
time, Grumman has achieved a 40 per 
cent increase in production with 5,000 
fewer employees than it had originally 
estimated would be necessary to attain 
peak output. 

From the numerous examples of ac- 
complishments, however, it must not be 
assumed that the path of incentive plans 
is an easy one. They present technical 
difficulties of management and labor pol- 
icy and, in fact, they are generally op- 
posed by both management and labor. 

Management opposition to incentive 
wage proposals stems largely from a 
feeling that they are a “headache” to op- 
erate, requiring the close attention of 
competent engineers, a lot of red-tape and 
bookkeeping. Many employers also have 
an added fear of union trouble if they ad- 
vance such schemes, some consider incen- 
tive plans a “bribe” to workers to do the 
work they’re paid for performing, and 
still others oppose such plans because 
of ignorance of their operations. 

The first factor probably is the greatest 
deterrent. Managements shy away from 
the chore of administering incentive pay 
proposals properly. In a plant of 1,000 
employees, for example, it is estimated 
that four or five competent engineers are 
required to keep an incentive program 
running smoothly, adjusting time-stand- 
ards, rates and methods. The close atten- 
tion of top management officials is man- 
datory if such plans are to avoid trouble 

From the union standpoint, there is al- 
ways the old bogey of stretch-outs, which 
labor fears in any shape or form. A 
poorly devised incentive wage plan, im- 
properly administered, brings the threat 
of a stretch-out with undue emphasis on 
the performance of a star worker, unions 
believe. There is the threat that work 
standards would skyrocket to the level 
of a few top employees 

In addition, unions fear that incentive 
wage programs might start a cycle con- 
trary to established trade union princi- 
ples and lead to the point where unions 


ne | 





would lose their right to determine work 
standards through the processes of col- 
lective bargaining. 

Incentive wage plans usually fall into 
one of three broad classifications: (1) in- 
dividual reward, (2) departmental re- 
wards, (3) plant-wide incentives. The 
Grumman system comes under the third 
heading and is an adaptation of the Beech 
plan. In the first three months of its cp- 
eration—October, November, December 
of last year—Grumman obtained a gain 
of 34 per cent in production. In the first 
quarter of 1944, production was up 40 
per cent over the base period. 

Although the plant-wide incentive has 
been most widely adopted in war plants, 
the aircraft industry has tried all three 
types of plans. Grumman, Beech, Re- 
public, and Chance Vought use the plant- 
wide incentive system; Pratt & Whitney 
engineered its plan on a departmental 
basis, while Edo based its incentive pro- 
gram upon a complete time study of each 
operation for every individual part manu- 
factured. The latter system—geared to 
the individual worker—admittedly pre- 
sents problems, but Edo has not found 
them insurmountable. The system re- 
quires a large force of competent time- 
study men to keep up with changes in 
methods, operations and items. 

WPB’s Nickerson believes that in ordi- 
nary times incentives applied to individ- 
uals and small groups produce better re- 
sults but he recognizes the effectiveness 
of plant-wide incentive plans during the 
war. He says that “there are clear indi- 
sations that, with enthusiastic support of 
management and labor, standards may be 
set for an entire plant based on actual 
production per man hour, and incentives 
may be paid to all employees as a proper 
reward for the extra effort and accom- 
plishment.” 

Plant-wide incentive systems have the 
advantage of rewarding production and 
non-production, administrative and ex- 
ecutive employees alike. They also have 
tended to remove one of the traditional 
complaints of organized labor that incen- 
tive schemes establish speed-ups or 
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sweat-shop conditions—since no stand. 
ards are fixed for the production of the 
individual worker. 

Beech Aircraft at Wichita, Kans., un. 
der its vice-president and general man. 
ager, John P. Gaty, was one of the first 
aircraft industries to enter the field of 
incentive wages. The initial system, a 
profit-sharing plan, was negotiated with 
the employees in December, 1941. A 
tremendous increase in production re. 
sulted. Under the plan, basic wage scales 
were frozen but not the pay of the indi. 
vidual, and employees were allowed the 
benefits of advancement and upgrading 

After more than a year of operation 
under the profit-sharing plan, Bech 
shifted to another basis for computing 
incentive payments because renegotiation 
of contracts had reduced the price of its 
products. The last quarter of production 
under the profit-sharing system was 
adopted as a base for comnputing future 
production results. At the time the 
changeover was made, Beech employees 
had attained an incentive rate of approx- 
imately 49 per cent of basic wages. 

Under the new plan, Beech compared 
the pounds of airframe weight per work 
hour with the same figure for the base 
period. For a one per cent increase in 
airframe poundage per work hour, an 
incentive pay increase of one-half per 
cent was applied to the 48 per cent basic 
incentive rate previously attained. In 
the first seven months after the change- 
over, a further increase in efficiency of 
more than 28 per cent was attained. 

One of the great difficulties in institut- 
ing wage incentive plans in the aircraft 
industry grew out of its rapid expansion 
after Pearl Harbor. Incentive wage ex- 
perts recognize that a plant should have 
about a year of fairly static production 
experience upon which to predicate a 
plan. In the aircraft industry, however, 
plants mushroomed overnight, aircraft 
schedules constantly were being acceler- 
ated, and manpower and materials were 
far from stabilized. 

Another difficulty involved the tend- 
ency to regard incentive proposals as a 
cure-all for salary grievances arising 
from application of the Government's 
stabilization program as embodied in the 
so-called “Little Steel” formula. This 
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Rocketing from the green hell of a 
steamy jungle airstrip where the tem- 
perature may be over 100° F. into 
stratosphere cold of 100° below zero 
is tough on a pilot—but it’s plain 
murder on aircraft lubricants. Oils 
heavy enough to stand tropic heat 
may congeal at high altitudes and jam 
landing gear, guns, bomb bay doors. 

To solve the problem, a scientist at 
California Research Corporation, a 
Standard of California subsidiary 


dared something others had avoided. 
He added to oil a specially developed 
viscous component. At ordinary 
temperatures it remained suspended, 
didn’t affect viscosity. But as heat 
increased, the particles broke down to 
molecular size and helped thicken the 
oil. When the oil cooled, these par- 
ticles grouped together again and the 


oil returned to its former viscosity. 


So the Standard scientist had a new 
oil which broke all the rules. It 
thickened when heated, thinned when 
cooled—could even be regulated to 
maintain the same viscosity through 
extremes of heat and cold. 


You can’t buy this miracle oil yet. 
It’s still in the experimental stage. 
But, when it does go on the market, 
there’ll be one less hazard in the sky, 
one more example of how Standard 
research makes the airman’s job 


easier, safer, surer. 
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Government yardstick limits wage in- 
creases to 15 per cent over the level of 
Jan. 1, 1941. 

“During the past year, management 
and labor alike have been looking toward 
the wage incentive as a panacea for eco- 
nomic ills of all kinds,” Nickerson ex- 
plained. “Wage stabilization rulings have 
provided the chief motives for this trend. 
Many in labor see incentives as the only 
feasible way of obtaining higher earn- 
ings; many managements wish to make 
use of them either to hold their present 
workers or to attract workers from else- 
where. 

“The real motive for our present deep 
interest in wage incentives must be pro- 
duction and more production. Along 
with production comes the conservation 
of our diminishing supply of manpower.” 

The National War Labor Board, in en- 
dorsing the principle of wage incentives 
as a spur to war production, made it clear 
that, to receive the board’s approval, such 
plans must conform to the national stabi- 
lization policy and be agreed upon jointly 
by management and the union. The WLB 
will not order such plans in dispute cases. 

In the Grumman plan, the Board had 
only the first factor to contend with since 
no union was involved. In the Board’s 
opinion unanimously approving the 
Grumman plan, WLB Vice Chairman 
George W. Taylor warned, however, 
against “obvious and sometimes clumsy 
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attempts to provide hidden wage in- 
creases.” In summing up the problems 
bearing on the issue of plant-wide incen- 
tive plans, Taylor continued: 

“The overall wage incentive program 
is novel and can only be thought of as 
an experiment to meet the exigencies of 
war. ... At best, the overall wage in- 
centive is a ‘rough and ready’ procedure 
which will not result in nicely balanced 
equitable wage relationships.” 

The WLB official expressed the opin- 
ion that overall wage incentives should 
not be introduced “if marked changes 
are in prospect as respects changes in 
orders or specifications, the degree of 
management contribution, or technologi- 
cal developments.” 

“It is important that such matters be 
fully understood by employees and em- 
ployer when such an incentive plan is 
inaugurated,” he said. “They should also 
understand that, if the variables attain 
significant influence, a change of the ba- 
sic standards may be required in order 
that the program will conform to the re- 
quirements of the national stabilization 
policy ... the NWLB believes that no 
overall incentive wage program should 
be undertaken where there is a likelihood 
of extreme fluctuations in variables al- 
ready noted.” These may be some of the 
reasons why the Board required a peri- 
odic review and appraisal of the Grum- 
man wage incentive plan. 


———— —_ $$$, 








"In the interest of production, Miss Powers, you 


must remember that here you are not a woman!" | 
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In a concurring opinion on the Grum. 
man case, Carl J. Shipley, CIO member 
of the WLB, and John Brophy, also a CIO 
representative, gave labor’s approval, bas- 
ing it on their belief that proper incentive 
systems would contribute to winning the 
war. They warned that labor wanted 
such plans limited to war industries and 
war products during the current war 
emergency. 

“Labor is traditionally opposed to in- 
centive plans,” they said. “While giving 
its all, labor must protect its hard-won 
basic privileges on the home front. Labor 
has the responsibility of protecting its ob- 
jectives of eliminating all forms of 
stretch-out so that after the war it will 
not find itself in the position of having 
helped to win the war but at the same 
time having lost the right of determining 
work standards by free collective bar. 
gaining. 

“Plans for individual and group incen- 
tives, as against plant-wide incentives, 
may start a vicious cycle contrary to 
trade union principles.” 

Labor also demanded that incentive 
payments be in direct proportion to the 
gain in production—one for one. 

In the Beech and Grumman plans, 
however, the incentive was one-half for 
one. Grumman obtained a 34 per cent 
boost in production in the first quarter 
of the plan’s operation and its employees 
received an incentive payment of 17 per 
cent. For the employee who had been 
receiving a straight time wage of $1 per 
hour on a 56-hour work week operation, 
the aggregate incentive payment approx- 
imated $142 for that quarter. 

One other point is that such systems 
must consider the factor of subcontract- 
ing if employees’ earnings are not to be 
distorted. Beech failed to do this in its 
early plan. Subsequently, an increase 
in the firm’s subcontracting operations 
required alterations in the incentive pay 
plan. A sliding scale arrangement was 
drafted to compensate for fluctuations in 
subcontracting. 

It also has been found necessary to ex- 
plore other channels for increasing pro- 
ductive efficiency—rearranging assembly 
lines, ascertaining that employees are 
fully trained, and making certain that 
production is stabilized—before putting 
incentive plans into operation. 

Prospects for extension of incentive 
wage systems to other aircraft manufac- 
turing companies at this time do not ap- 
pear too promising and the post-war use 
of such plans is still in the realm of spec- 
ulation. It already has been noted that 
labor placed a wartime limitation on such 
proposals. 

Moreover, there is the added post-war 
certainty that aircraft production will de- 

cline very greatly from its war peak. 
The “quantity” motive behind incentive 
wage plans will be altered to an appre 
ciable degree. 

The idea of paying a worker more for 
greater output is not new. The Russians 
have used it to great advantage in sup- 
plying their armies with the weapons to 
drive out the Nazi invaders. Its future in 
this country remains a matter for man- 
agement and labor to decide. END 






















































































Se 





(os oer: 


ST tT AT 









September, 1944 FLYING 125 





1944 



























































Grum- 

ember 

a CIO i 
il, bas. i 

‘entive 
ng the | , 

=| D- pay 

es and 

t War ; f 
mae ' Re MORE THAN 1,000 DOUGLAS TRANSPORTS 
© in- : 

giving 

‘d-won | 
Labor | 
its ob- 

ns of 

it will 

having 

: same 

nining 

2 bar- 


SPEARHEAD INVASION 


incen- 
ntives, 
ary to 


entive 
to the 


plans, 
alf for 
r cent 
uarter 
loyees 
17 per 
| been 
$1 per 
ration, 
oprox- 


THOUSANDS OF DOUGLAS TRANSPORTS 
Yo WILL SPEARHEAD PEACETIME PROGRESS 


Unarmed and unarmored, more than 1,000 
ystems Douglas Skytrains* transported 24,000 
itract- 
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‘ations — S 
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skytroops to spearhead the invasion. 


In this greatest mass movement by air 
in history, 98% of these DC-3s at war 
completed their missions SAFELY! 


to ex- Come V-Day and over a billion miles 
8 pro- 
embly 
's are * More than three times the 
1 that ’ number of planes in use 
today on domestic airlines. 


of Douglas dependability in wartime 
will have perfected air travel for you. 
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i GLAS EQUIPPED AIRLINES: American Airlines — Hawaiian Airlines Ltd. — Braniff Airways — Chicago & Southern Air Lines — Colonial Airlines — Delta Air Lines — Eastern 
sslans Air Lines — Western Air Lines — Northeast Airlines — Northwest Airlines — Pan American Airways — Pennsylvania-Central Airlines — TWA — United Air Lines — China National 
) sup- Airways — Pan American-Grace Airways — Avianca (Aerovias N les de f ia) — Cia. Mexicana de Aviacion — Panair Do Brazil — Cia. Nacional Cubana de Aviacion, 
4 S.A. — Uraba, Medellin and Central Airways — Cruzeiro do Sul (Brazil) — Primeas Lineas Uruguayas de Navegacion Aerea, $. A. — Aerovias de Guatemala, S. A. — Canadian Pacific 
ons to Airlines — Australian National Airlines — Royal Dutch Airlines (K.L.M.) — Royal Netherlands Indies Airways (K. N.1.L.M.) — Sabena (Belgian Congo) — Swissair (Switzerland) — A.B. 
ure in Aerotransport (Sweden) — Indian National Airways — L. A. P. &. (Spain) — Aer Lingus (Ireland) — American Airlines of Mexico — British Overseas Airways (BOAC) (England). 
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SHARING Ze Siyways 


Ever since men sent their first messages and 
their first aircraft into the sky, aviation and 
radio have been natural partners. 

The furtherance of this proud partnership 
has been evident to all who have seen fighting 
aircraft, equipped with and guided by radio, 
striking first and forcibly on every front in 
World War II. 

Belmont has been particularly conscious of 
this deepening relationship, for Belmont is 
one of the major builders of aircraft radio 
equipment for the Armed Forces. Belmont 
technicians—pioneers in their field—have 


worked closely with military experts in the 
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development and improvement of radio equip- 
ment for military aircraft. 

Belmont will continue the manufacture of 
unexcelled radio equipment for aircraft in 
postwar years, applying its unsurpassed war- 
time experience, with even greater effect, to 
the peacetime progress of U. S. Aviation— 
Radio’s natural partner. Belmont Radio Cor- 
poration, 5947 W. Dickens Ave.,Chicago39, Ill. 
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OF A NAVY FIGHTER 
SITTING DOWN! 


This is an unretouched motion picture taken in the 
Navy’s own testing laboratory showing what hap- 
pens when the tail assembly of a Navy fighter 
“sits down” on a carrier deck... It is an example 
of one of the many ways the Navy is helping in- 
dustry to build better tires for our fighting planes. 
From the battle areas, reports called ‘““R.U.D.M”’ 
come to headquarters in Washington keeping the 
Navy’s technical staff informed on performance 
problems faced in actual combat. The reports are 
rushed to all suppliers involved so that the search 
for the answer may start without an instant’s delay. 
U.S. Royal Airplane Tire engineers aided by these 
first hand combat reports—are building lighter, 
stronger, safer airplane tires. 














Official U. S. Navy Photo (Unretouched) 


Under full load, the tail wheel tire strikes the land- 
ing strip and squashes almost flat under the impact. 


A Navy Grumman Hellcat fighter comes in for 
a landing on a first line aircraft carrier operating 
in a Pacific Fleet task force. Where you find the 
Navy’s fighters, you'll find U. S. Royal Airplane 
Tires on deck. 


ce 


Official U. S. Navy Photo 


SERVING THROUGH SCIENCE TO SPEED THE VICTORY 
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Jet Bomb 


(Continued from page 25) 








merely by observing a few elementary 
safety rules. My sense of sound, well 
keyed after several days and nights of 
listening, warns me fairly accurately 
when to expect the explosion. I don’t stand 
near glass windows or doors and I en- 
deavor to get a good, substantial bit of 
masonry between me and the direction 
from which I expect the blast. 

A few personal experiences with these 
flying bombs has led me to several con- 
clusions. Even before it can be seen, a 
trobbing pulsation like a turbine gen- 
erator can be heard as the bomb ap- 
proaches. As it passes, a bluish-white 
smoke is discharged from the funneled 
stern section. At night this glows a bril- 
liant orange-red with exhaust flames 
spouting about six feet out to the rear. 
The flames are invisible in daylight. 

A horn-shaped resonator by which the 
air velocity operates flutter-valves in the 
jet engine creates the terrifying noise— 
a typical German psychological trick. 

An official statement and a provisional 
sectional drawing of the German flying 
bomb was released to the British press 
recently. In it, the bomb was described 
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"| can do anything he can and a few things beside!" 





as being jet-propelled and launched in 
France from a “ski-jump” ramp arrange- 
ment, possibly accelerated in its take-off 
by a rocket booster. The theory has been 
advanced that a well-concealed automat- 
ically-operated hydraulic catapult might 
also be used for propelling them at the 
start. 

The fuselage, cylindrically-shaped and 
tapered like a marine torpedo, is 21 ft. 
10 in. long with a maximum width of 
2 ft. 84 in. The overall length is re- 
ported to be 25 feet 4%4 in. The wing 
span is 16 feet. 

The explosive, estimated in various 
amounts up to 2,200 pounds, is carried in 
the warhead mounted in a thin casing at 
the front of the fuselage. The bomb is 
built almost entirely of pressed steel with 
welded joints. It is painted a dull blue, 
apparently as camouflage. 

The flying bomb is controlled in flight 
by an automatic pre-set gyro pilot and 
flies on a fixed straight course at any pre- 
determined height. The height of flight 
can, no doubt, be altered. 

Berlin radio has this to say: “The alti- 
tude can be adjusted and, according to 
the desired effect, with a choice between 








Nicholas Lyon 
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a shallow and a steep dive. The missiles 
are being hurled against England in ae. 
cordance with a precise plan. 

“The flying bomb can be used in three 
ways: 1. Single take-offs. 2. In series— 
a process called ‘feuerschlag’ (firing 
blow). 3. Mass take-offs at irregular ip. 
tervals. 

“Atmospheric conditions make no dif. 
ference except that they may impede 
both observation of the results and the 
enemy’s defense.” 

The flying bomb contains three air. 
driven gyros as well as automatic appara- 
tus to control height and range settings, 
A pneumatic servo mechanism operates 
the rudder and elevators. A_ single 
spark plug, two-stroke engine furnishes 
energy for the turbine in the jet-propul- 
sion unit. The fuel tank has a capacity 
of 130 gallons of fuel and it is estimated 
the present models have a range of 150 
miles, depending on the direction of the 
wind. 

The mechanism is also understood to 
contain a compass and a delicately-bal- 
anced instrument that keeps the flying 
bomb on a general course by compensat- 
ing automatically for wind drift. It is 
believed that a minature radio transmit- 
ter or “radiosonde” is installed in an oc- 
casional missile which sends out a “peep” 
signal on a predetermined frequency 
every 10 seconds. This is recorded by a 
receiver at the launching ramps to de- 
termine where the explosion took place 
by the simple calculation of measuring 
speed against the known distance from 
the target. 

The explosive charge causes a terrific 
blast, but by lying face down with no- 
thing more than a street curb for protec- 
tion, possible victims have been known 
to come through unscratched. 

According to F. G. Miles, famous Brit- 
ish aircraft designer, who in 1939 and 
1940 perfected a similar flying bomb for 
possible use by Britain, the German ver- 
sion contains no superhuman quality and 
should not be so regarded. 

‘Tl admit that it’s an ingenious in- 
vention,” said Miles, “but there is nothing 
eerie about it. It is no use trying to 
belittle the effect of these projectiles but 
there is nothing about them that cannot 
be dealt with effectively.” 

The Miles flying bomb weighed 1,000 
pounds and could be catapulted so that 
it would automatically climb to a height 
of 10,000 feet. It had a range up to 400 
miles at this elevation and traveled at a 
speed of 300 m.p.h. An idea of how the 
Germans have advanced this design is 
obvious to those who have seen the pres- 
ent type in flight. Miles estimates that 
the flying bombs now being hurled into 
southern England cost the Germans only 
between $2,000 and $4,000 each and can 
be produced in large numbers. They are 
much cheaper than a marine torpedo. 

It is believed that a forerunner of the 
present type of flying bomb appeared in 
Sweden several years ago when protests 

were made by that country to Germany 
concerning the discovery of such a mis- 
sile there. Developments were watched 
more closely as Germany approached 
war. The flying bomb has been held in 
its present form until now and referred 
















CAPT, 
TULS, 


Name 








(1944 


missiles 
| in ae. 


n three 
series— 

( firing 
ular in. 


no dif. 
impede 
und the 


‘ee air- 
appara- 
ettings, 
jperates 
single 
irnishes 
propul- 
apacity 
timated 
of 150 
of the 


tood to 
ely-bal- 
- flying 
pensat- 

It is 
ansmit- 
an oc- 
“peep” 
quency 
d bya 
to de- 
< place 
asuring 
e from 


terrific 
ith no- 
protec- 
known 


s Brit- 
39 and 
nb for 
nm. ver- 
ty and 


us in- 
othing 
ing to 
es but 
cannot 


1 1,000 
0 that 
height 
to 400 
d ata 
yw the 
ign is 
> pres- 
s that 
d into 
s only 
id can 
ey are 
do. 

of the 
red in 
rotests 
rmany 
2 mis- 
atched 
ached 
eld in 
ferred 





for Dependable, 

Complete, Expert 

Servicing, Set 
for— 





APPROVED 
DEPARTMENTS 


100% C.A.A. 





rhaul 
Pe 3 vyernau 
t.= repair and Ov’ 
Kirplane Shop" ™ diane wood, 
+ Oe al construction. 

-mnlete repair 

r complet 
. ent—'o! 

Engine oye -« ancine test stands. 


; eclutely depend- 
Instrument Shop- Bem nie Latest cali- 


Temperature ‘ n 





‘ $20 - 
bor ytories. 
parts 
~jcteo adjustmen 
Propeller Shop yates wood a 
Radio Shop—the most mit tment 


d Fleet Operators 1r€ 


qt Spal 


k 
wl work Gt t 
aul 


Private Owners an 


aettina 


ices 








SPARTON AERO REPAIR, Dept. F94 
CAPT dann AIRCRAET COMPANY 
TULSA, OKLAHOMA’ BALFOUR, Director 


details about your Aero Repair Division. 



















¢ Below — Engine Test 
House — one of the most 
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Entire Facilities Now Available 
to Private Owners 


Rated as one of the nation’s most complete and 
best equipped aero repair stations—and being con- 
venient to everywhere — Spartan offers private 
owners one-stop service at economical rates. You 
can depend on Spartan to do your job expertly 
and efficiently. Previously under contract to the 
Army Air Force, Spartan’s entire facilities are now 
available to you. For the overhaul or repair of 
practically any make of engine, airplane, pro- 
peller, instrument, or radio, set your course for 
Spartan. 
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to as “the number one secret weapon of 
reprisal.” England certainly expects 
more. 


From Stockholm reports came naming 
a Professor Oberth as the man mainly 
responsible for the final development of 
the flying bomb. He was a sound and 
scenic-effects technician who created ex- 
plosive pyrotechnic displays for German 
UFA films. 

As far back as 1931 Professor Oberth 
made giant long-distance rockets his pet 
hobby. Of one in particular, he calcu- 
lated that from Berlin it would take 24 
minutes to travel to New York, 11 min- 
utes to Moscow and only six minutes to 
London. For the past seven years he 
has been working on rocket-firing and 
flying bomb techniques on special orders 
of Hitler and Goering. 
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There'd be no 


+R 
of beachheads with- 
out the heroism 


of the men who fly BOMBERS 
ACROSS! And in this book, Cap- 
tain Wynn not only gives us the 
thrilling adventures of these un- 
sung heroes, but in addition an in- 
spiring first-hand account of the 
entire Transatlantic Ferry Com- 
mand. Captain Wynn’s extraordi- 
nary experiences piloting bombers 
across ocean, desert and jungle... 
in unarmed planes, without gun 
crews, over uncharted routes... 
are as exciting, as dangerous as any 
action yet described in any war 


“Vigorous and exciting ... across 
the North and South Atlantic, over 
South America, England, Africa, 
Iran, Iraq; you follow the adven- 
tures of Captain Wynn and the 
other ferry pilots who have pio- 
neered the routes which now cover 
the world.”—Aero Digest. 

Photographs and endpaper map 


of World Air Trans- 
port Routes. $2.50 RS 
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The regions around Schleswig-Holstein 
and Peenemunde, in northern Germany 
were the first in which demonstrations of 
the flying bomb were made by Oberth 
early in the war. Later he moved his 
contraptions to some French laboratories 
and trials took place in the Forest of 
Fontainebleau, near Paris. 

With the fall of France, flying bomb 
launching platforms, storage houses and 
conveyor systems were constructed in the 
Pas de Calais area across the channel 
from Britain. The ramps are built in 
series of four, well concealed in woods, 
most of them only a short distance in- 
land from the coast. Other installations 
have been noted in Abbeville, Boulogne 
and points adjacent. 

Repeated and full scale blitzes by all 
types of Allied planes are systematically 
demolishing these launching ports or 
“pilotless aircraft emplacements” as they 
are known officially. Marauders and Hav- 
ocs have chalked up a sizable score while 
a devastating succession of blows have 
been struck by Fortresses and Liberators. 
Mitchell and Boston crews have pin- 
pointed many of the targets. Mustangs 
and Typhoons constantly dive-bomb the 
installations. 

According to Jean Paquis, in his an- 
nouncement on Paris radio recently de- 
scribing how a flying bomb lair looks, 
“the runway for flying bombs is approxi- 
mately 120 yards long and 20 yards wide. 

“At one end stands a small one- 
roomed building with glass walls in 
which German officers sit round a large 
table, with a detailed map of southern 
England. The officers fix the targets and 
give orders by a loudspeaker to the men 
who operate the send-off.” 

In his report of July 6, Prime Minis- 
ter Churchill stated: “In my opinion, and 
in the opinion of my advisers, between 
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100 and 150 flying bombs, each weighing 
about a ton, are being discharged daily 
...In all, up to 6 a. m. this morning, 
about 2,750 flying bombs have been dis. 
charged from launching stations along 
the French coast. A very large propor. 
tion of these either failed to cross the 
Channel or have been shot down or des. 
troyed by various methods, including 
great deployment of batteries, aircraft 
and balloons which have been very 
rapidly replaced.” 


One counter-measure, once the flying 


bombs take to the air, is found in fast 
fighter planes. Pilots of the pioneer 
Mustang group of the Ninth Air Forces 
Fighter Command have shot down sey. 
eral. Thunderbolt pilots have destroyed 
others. 
and Typhoons in the hands of RAF vet. 

erans have reported many interceptions, 

Pilots who go hunting the flying bombs 
hover around likely areas of passage and 
give chase as soon as one is spotted. Once 
they have picked them up, they can fol- | 
low them fairly accurately as their course | 
cannot be altered except by high winds, 
This accounts for a number of “kills” by 
antiaircraft fire, and forced landings 
which have been harmlessly exploded 
in empty fields. 

I have watched pilots ride in at the 
bombs on an angle and drop their tar- 
get with only one burst from their ma- 
chine guns. By sheer skill and cast-iron 
nerve a pilot diverted one of them headed 
for an inhabited area. Flying close in he 
tipped the wing of the flying bomb by 
contact with his own. 

Such a freak weapon will never win 
this war, but in the meantime churches, 
schools, hospitals, shops and homes will 
continue to be hit. 

The British consider the bombs indis- 
criminate murder. END 











Report from Washington 


(Centinued from page 52) || 
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per the public right to fly and impose ad- 
ditional and unnecessary costs on the 
flying public ... Aviation students and 
airplane purchasers are discouraged 
rather than encouraged ...A code ot 
best practice is suggested to replace the 
should-and-must type of regulation now 
in force. Under this code, regulations cov- 
ering maintenance would be redrafted so 
that the airplane owners would bear no 
greater burden than the automobile 
owner; a pilot would receive a pilot’s li- 
cense with no greater relative difficulty 
than in securing an automobile driver’s li- 
cense; learner's permit would be granted 
to students without undue formality; no 
medical or physical qualifications above 
those of major importance would be re- 


| quired; any individual holding a pilot’s li- 


cense could give instruction providing he 
does not do it for hire or reward, and a 
student passing a simple and realistic 
flight test would be certified . . . What- 
ever the suggestions, it is obvious that a 
sane and sensible relaxation of regula- 
tions and restrictions must be accom- 
plished if we are to welcome anything 


| which approximates the air age as far as 


personal flying is concerned. The per- 
sonal flyer has been lost in the shuffle 
during the past few years and he must be 
given the right to fly which, in many re 
spects, has been taken from him by these 
onerous restrictions.” 


More Regulations 

But more regulations, rather than 
fewer, seem to be indicated by a recent 
move at CAA to assimilate war flyers 
into post-war civilian flying. Regulations 
already on the books require that if a 
returned pilot has not flown the type o 
private plane concerned within three 
months, he must make five take-offs and 
landings before taking up a passenger. Ii 
he has been six months without soloing, 
he must check out with an instructor .. 
Commercialiy, the rules are even more 
stringent, requiring proof of a matching 
military rating, a Civil Air Regulations 
written exam, and an honorable dis 
charge plus a certificate proving the ar 
plicant’s skill as a military pilot. He 
must then get by even stiffer airline tr 
quirements . . . CAA adds that there wit 
be relatively few commercial jobs walt 
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ACCURACY TODAY 











.» the creative ability of 
Honeywell engineers is devoted entirely 
to providing war winning equipment, , 
and has produced such outstanding con- \ 
tributions as the Electronic Autopilot, \ \ 
the Electronic Turbo Supercharger 


Control System and many others... 


when Victory is won, 
this same creative engineering will be 

ready for peacetime aeronautical problems; 
In the Minneapolis-Honeywell hangar and 
test laboratories one of the largest of its type 
ever built—are being conducted tests and performance 
records that will lead to bigger and better things for 
peacetime aviation. Yes, Honeywell is in the aeronautical 
control field to stay. Minneapolis- Honeywell Regulator 


Company, 2948 Fourth Ave. S., Minneapolis 8, Minnesota. 
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FOR YOUR SUCCESS IN 
POST-WAR AVIATION 


be an AIRCRAFT 
INSTRUMENT TECHNICIAN 


Here’s how you can 
work in America’s 
Leading Aviation Cen- 
ter and attend this 
school AT THE SAMB 
TIMB! 


As a Critical Man- 
power Area Los An- 
geles needs more air- 
craft workers. Then, 
too, as the war ap- 

roaches the Pacific or ‘**r¥ments you 

nal stages, it appears wovld service. 
that manpower needs here may con- 
tinue heavy long after they have been 
reduced elsewhere. 

IF you are free to come to Los An- 
geles, you can help the war effort 
NOW by being employed immediately 
in aircraft or other war plants. 

A . while you are so employed 
you can prepare yourself at American 
School of Aircraft Instruments and 
build a permanent, eg and in- 
teresting lifetime career . OW 

-. as an AIRCRAFT INSTRUMENT 
TECHNICIAN. We will arrange your 
hours of attendance to fit your hours 
of employment. Choice of four resi- 
dent courses ranging from 12 weeks 











The Directional 
Gyro...one of 
the typical in- 


to 8 months. SEND THE COUPON 
NOW. 
Send for this 
NEW 24-page C.A.A. Approved 
book FREE 


instrument Repair 
Station No. 1028 
ya 









America’s Oldest Instrument School 


8 
i] AMERICAN SCHOOL OF AIRCRAFT INSTRUMENTS 4 
q 3903 San Fernando Rd., Glendale, 4, California 
Please send me free 24-page book on “Your ff 
1 Opportunities as an Aircraft Instrument Teche 
nician. 6 
| I am interested in the course checked below. § 
1 © MASTER INSTRUMENT COURSE (8 Months) , 
i O Pressure Instrument Course (12 Weeks) 
D Electric Instrument Course (12 Weeks) a 
i 0 Gyroscopic Instrument Course (12 Weeks) ; 
q © Home Study Instrument Course 3 
i Name....- cor meres eceeetseeemess coe ABGrccccces: ' 
- Address. sees saeiaeesoes hasbeen eeies z 
De Mili euccecrnineced Di ccisctixes Zone...... t 
q if you desire to be employed b 
while training, check here. F-9 * 





COMBINED WITH 


Practical — —_- tied 


NEW 2.-in-1 reading course! 
the speedy, simplified system of calcula 
draftsmen, engineers, accountants, “mas 
on the stage. Learn easy way to multiply 
by 4 figures without using old-fas 
cation; add long columns of fi 
short-cut method. Learn hors 
micrometer, logarithms, wood meas’ 
etc. Large illustrated volume complete wi 
only $1 postpaid. Satisfaction or refund. Amaze ames 
friends with your magic-like mental powers. 
FREE Complete details... mail coupon TODAY! 
eee —e— 
"NELSON CO., 321 So. Wabash, veot 3/17, Chicago’ lil. | 


Please send tree details about "ShorteCu: Mathematic 
| Mevbanics Sim pi. 




















* No ootigation, 
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ing for returned military pilots, even if 
pre-war transport activities multiply 
many times. 


Leafiet Bombing 

During the opening days of the war, 
British planes flew over Germany and 
dropped leaflets. It was not until it be- 
came obvious that, the Germans could not 
be talked out of fighting that bombs were 
used. Later, leaflets disappeared from 
the news and few realized that the work 
has continued, until now it has reached 
sensational proportions. Washington ex- 
perts reported recently that leaflets are 
being made ready “in quantities of about 
11,000,000 a day in Great Britain and that 
quantity probably will be increased to 
some extent in the very near future .. .” 
The story is that for a time the problem 
was getting aircraft, but now there are 
plenty of spare planes available for the 
propaganda job. These have recently 
been formed into a special squadron 
which does nothing but leaflet work .. . 
From England also comes a new footnote 
on the Battle of Britain. Gloster Air- 
craft officials report that during the 
height of the battle they turned out a 
Hurricane every four hours and a Hurri- 
cane that left the factory on, say, a Sat- 
urday, was fighting the following Thurs- 
Oe <<. 


Flying Watermelons 

Little has been said except in passing 
of the development of streamlined, metal 
“watermelons’—auxiliary tanks which 
have been devised to extend the range of 
U. S. fighter planes so that they can pro- 
tect bombers in the long runs to Ger- 
many. They have proved equally help- 
ful in getting planes delivered, not only 
to the European fronts but also to Rus- 
sia, via the Alaskan route . . . Reports 
from Orlando, headquarters of the AAF 
Tactical Center, say that the tanks have 
enabled bomber-escort fighters and 
fighter-bombers to reach “practically 
every corner of Fortress Europa.” They 
have also enabled reconnaissance planes 
to fly great distances and photograph 
ground installations . . . Tactical Center 
experts predict that the flying water- 
melons will also be a highly effective 
factor when our fighters can operate over 
Japan. 


Gremliars 

E. A. Tegler, of Philadelphia, protests 
that the following story is not original 
with him and is already a twice-told tale 
among a lot of flyers. But we pass it 
along if for no other reason than it gives 
us the opportunity to nominate him for 
the Loyal Order of Gremliars: In the 
early days of the war, Civil Air Patrol 
pilots were constantly dogged by civilian 
questions about what kind of bombs (if 
any) they carried to attack submarines. 
The pilots finally came up with a stock 
answer—they carried green-paint bombs. 
They’d drop a green-paint bomb on the 
periscope of a submarine, whose com- 
mander, thinking he was seeing water, 
would order the sub to surface. The sub 
would then rise into thin air, where 
lightened atmospheric pressure would 
cause it to explode . . . Speaking of subs 
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also gives us opportunity to pass along 
a yarn told us recently by Jim Strebig, 
Washington Associated Press aviation ex. 
pert. A Navy patrol bomber in the At. 
lantic recently got a hurry call from a 
destroyer being attacked by two sub. 
marines. The bomber rushed to the scene, 
only to find an unworried destroyer—and 
two oil smears. The subs had fired on 
the destroyer from its port side and its 
starboard side simultaneously. The de. 
stroyer got out of the way and the tor. 
pedoes went on to blow up both of the 
subs. If anyone doubts this, Jim has two 
small bottles of oily salt water picked up 
by one of the destroyer crew... 


Briefings 

The U. S. mission just returned from 
Spain was one of the most impressive 
delegations of Federal civilian aviation 
experts ever sent out from this country, 
Among those who went were CAA Ad- 
ministrator Charles I. Stanton, CAB Mem- 
ber Oswald Ryan and Fred Bovinger, 
chief of air carrier inspection in Region 
One of CAA, with headquarters in New 
York. . . Purpose of the visit was to work 
out technical details following Spain’s 
granting of landing rights to the U. S. as 
well as Britain. . . Following the conti- 
nental rendezvous, it is understood, as 
this goes to press, that Mr. Stanton and 
Mr. Ryan will also visit London... 
While the visit to Spain was under State 
Department auspices, the London visit 
will be informal ... 

Will the Nazi’s flying bomb have a 
peacetime application for private flying? 
In this issue, Kenneth R. Porter quotes 
F. G. Miles, British aircraft designer, as 
estimating the total cost of the robots at 
from $2,000 to $4,000. At that rate, jet en- 
gines, which are but a small part of the 
flying bomb, might be within the reach of 
middle-class pocketbooks .. . 

Whether they know it or not a great 
many small-town Americans have a close 
tie-up with the world air routes that the 
United States has built to help win the 
war. CAA airway installations now scat- 
tered to the four corners of the earth 
to guide fighting planes toward their goals 
were transplanted from such towns as 
Montpelier, Vt., Sault Ste. Marie, Mich. 
and Aberdeen, S. D. . . . The installations 
were moved from their former small-town 
sites to far points of the world by the com- 
bined efforts of the Navy’s Seabees, the 
Army, and CAA. There are 204 of them 
now in operation outside continental 
U. S., 70 manned by CAA personnel ... 

Mexico City is building one of the larg- 
est and best-equipped airports in the 
world. According to word reaching 
Washington, the port will have an area 
almost twice that of La Guardia, New 
York, with five runways of from 5,700 to 
more than 8,000 feet. Main runways 
will be 130 feet wide. It will be called 
Aeropuerto Central ... By the end of 
1944 there will be more than 2,100 civil 
airports in operation in the 20 other 
American republics ... And from Ore 
gon we learn that two civilian pilots, 
Floyd Capps and Oscar Davis, in 35 days 
killed 278 coyotes to earn $2,432—hunting 
from a putt-putt ... —FRED HAMLIN 
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Na matter of seconds, this Thunderbolt 

pilot will plant two half-ton bombs 
smack in the throat of that tunnel ahead— 
bolting the gates against enemy reinforce- 
ments, 
This and similar Thunderbolt ‘‘buzz- 
bombing” tactics are today in regular use 
on all fronts, providing powerful pre- 
cision “‘artillery’’ that paralyzes enemy 
movement by blasting bridges, viaducts 
and railroads many miles behind the lines. 
With its eight 50-caliber machine guns, 
the Thunderbolt has also proved highly 
eficient at scrambling ground targets... 
tiddling locomotives, troop trains, flak 
towers, ships and anything else that im- 
pedes our march to Berlin and Tokyo. 


REPUBLICS AVIATION — 


This work, you may say, is a far cry from 
the high altitude bomber-escort job for 
which Republic Thunderbolts were origi- 
nally designed and at which they are still 
busily engaged. But Army Air Forces 
pilots, aware of the plane’s versatility, 
evolved techniques by which it fights as 
effectively and ferociously on the “deck” 
as at seven miles high. 

Thunderbolt pilots are in truth hitting the 
enemy wherever they find him—high or 
low, near or far. 

Republic Aviation Corporation, Farmingdale, 
Long Island, N. Y., and Evansville, Ind. 


» » » 


Republic firsts in war point to /vsts in peace 


CORPORATION 


Specialists in High-speed, High-altitude Aircraft 


THE GATES 








“DECK” WORK! 


In 30 days, a single Thunderbolt 
group operating at low altitudes— 
“on the deck’’—accomplished the 
following tasks (from a War Depart- 
ment release): 


Cut enemy rail lines in 201 places. 
Destroyed six tunnels, ten railroad 
bridges, 178 railroad cars. Set 226 
motor transports afire. Blew up 17 am- 
munition dumps. Destroyed radio sta- 
tion and high-tension tower. Silenced 
four ack-ack posts, three machine gun 
positions. Set 34 buildings and ware- 
houses afire. Destroyed 11 enemy planes 
on the ground. Sank two barges, dam- 
aged six landing craft. 
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PREPARING BRAND NEW COURSES 
FOR RETURNING SERVICEMEN AS 
WELL AS FOR CIVILIAN STUDENTS 


@ Aviation is changing so fast today that even war 
pilots with thousands of hours, and veteran aviation 
mechanics will need advanced training to keep up 
with its advancements and developments. 


The modernly trained man of tomorrow will actu- 
ally have a greater opportunity in aviation than the 
veterans who have not kept in step with aviation’s 
rapid strides. 


So, while we are now 100 per cent engaged in war 
work, we have discarded our old courses, and have 
answered all inquiries with “Sorry, no more enroll- 
ments till after the war.” 


TEAR OFF AND MAIL 


California Flyers, Inc., Dept. F-9 
Los Angeles Airport, Los Angeles 43, California. 


Gentlemen: Please send me your /ree catalog. 


Name.---- 





= es 


Address----- 





For, as you know, California Flyers courses have always 
been not only practical, but modern in every respect. 


Thus, when victory is an accomplished fact, you will 
find a brand new Califorina Flyers School of Aeronautics, 
brand new equipment and brand new courses — 
complete new courses for civilians and returning ser- 
vicemen — supplementary courses for returning war 
pilots and aviation mechanics. We cannot release the 
details of what we have planned, but in all sincerity 
we Say: Thy Are Well Worth Waiting For! 


FREE 
AVIATION 


BOOK OUTLINES 
CAREERS 


We've still a few of our 64-page illustrated 
catalogs. They’re obsolete in some respects, 
but contain much information you'll enjoy 
about piloting, engineering, mechanics, etc, 
No obligation, no charge. The book is free. Send for it today. 





SCHOOL OF AERONAUTICS 


LOS ANGELES AIRPORT + LOS ANGELES 43, CALIFORNIA 
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Houdaille Hydraulic Instruments have served TWO world wars 
and scores of peace-time applications. 





They have cushioned and controlled the recoil of French 75 mm. 
guns, the snap-back of railroad switch frogs, the swing of the huge 
jaws of 20-ton steam shovels, the lurching of high-speed railroad 
trains, the spring action on millions of motor cars and trucks... 






@ The Hydraulic 
Shimmy Damper is 








and, now, the shimmying of nose and tail wheels on fast landing only one of the 
fighters, bombers and cargo planes. Products which 





Hou daille-Hershey 


In times of peace ahead, Houdaille engineers again will apply their y 
vast experience and knowledge in this highly specialized field to © 'S producing in 
many new problems. quantity for the 

aviation industry, 








HOUDAILLE-HERSHEY CORPORATION 


GENERAL EXECUTIVE OFFICES: DETROIT 





*Pronounced — Hoo-dye 











MANUFACTURERS OF PRECISION PARTS AND EQUIPMENT FOR THE AUTOMOTIVE ... AIRCRAFT 
... RAILWAY... MARITIME... ELECTRIC REFRIGERATION ... RADIO AND OTHER INDUSTRIES 
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Atlantic Crossroad 
(Continued from page 57) 








and development of the field even before 
the war. 

The company was formed in 1936 by 
Group Capt. D. F. McIntyre, of the RAF, 
and the Marquis of Clydesdale (now the 
Duke of Hamilton), who are famed as 
the first men to fly over Mount Everest. 
Residents of Ayrshire, they felt it should 
be the site of an airdrome because its 
fog-free weather permits flying about 360 
days a year. SAL originally operated a 
civilian flying school on the airdrome but 
by the outbreak of war was training 
pilots, observers, navigators and radio op- 
erators for the RAF 

After Dunkirk, when Britain desper- 
ately needed more aircraft than limited 
shipping space and the U-boat toll made 
available from the U. S., the government 
decided to attempt ferrying planes from 
Canada. Prestwick, because of its favor- 
able weather conditions and its location 
on the west coast, was chosen as a British 
terminal. The ferrying service was origi- 
nally organized with civilian crews by 


Canadian Pacific Railway. The first Lock- 
heed Hudsons took off from Newfound- 
land on Armistice day, 1940. 

Ten hours after take-off, when the first 
of the squadron arrived at Prestwick, the 
duty pilot thought his leg was being 
pulled when the pilot said he had come 
from Canada. When asked if he was the 
first of the few, the pilot replied, “No! 
The first of the many!” The organization 
of which he was a part later became the 
RAF Ferrying Command, comprised 
largely of U. S. civilians, and is now the 
RAF Transport Command, a mixed or- 
ganization of civilians and Empire serv- 
icemen. The difficulty of returning ferry- 
ing crews to America was resolved when 
British Overseas Airways Corp., subsi- 
dized by the Air Ministry, went into 
scheduled transatlantic operation, hauling 
the crews as the principal component of 
its westbound traffic. 

Even while Pearl Harbor was a mem- 
ory measured only in days, the U. S. was 
planning the use to which it would put 
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"He's coming in downwind, upside down, with wheels raised, 
and he's thumbing his nose at us. Should we wash him out?” 
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Prestwick. Late in December, 1941, one 
officer and 15 enlisted men were stationed 
there as observers. But it was months 
before the first planes with the white 
stars flew in over the ocean. 

The first visit by an American army 
transport was on April 18, 1942, when a 
Stratoliner flown by a TWA crew popped 
in from Washington, carrying top-ranking 
military passengers. The big Boeing, des- 
ignated C-75 when it donned olive drab 
paint, was destined to return again and 
again. A year later, highly trained ground 
personnel from two airlines and a full 
U. S. military establishment, under com- 
mand of the newly activated European 
Wing of the Air Transport Command, 
were operating an astonishing number of 
overseas flights with the nonchalance of 
veterans. 

Ever since the first Hudson from over- 
seas touched the ground at Prestwick, the 
story has been one of more and more, 
bigger and bigger, faster and faster. The 
growth of Prestwick parallels the aircraft 
production curve and the Technical 
Training Command’s output figures. 

As the numbers of flights increased, so 
did the number of RAF and ATC per- 
sonnel, which required the construction 
of many Nissen and Seco huts to house 
them. More area had to be acquired for 
parking space. More hangars had to be 
built for maintenance and modification. 
More offices were needed, so additions 
were made to the terminal building. The 
AAF reached out and claimed Adamton, 
formerly a private estate then in use by 
RAF personnel, and made of it an officers’ 
club and station headquarters for the 
U. S. forces. Concrete was poured for 
runways, taxi strips, parking areas, roads, 
walks, foundations for new buildings. 
The airport is still experiencing growing 
pains. 

But the traffic in combat aircraft for 
the British and American air forces has 
swelled to such proportion that no single 
airport can cope with it. The European 
Wing has acquired other airfields which 
now handle a large proportion of the de- 
liveries and even a share of the transport 
operations. 

Aside from transoceanic traffic, Prest- 
wick sees a large volume of internal 
flights. The Air Transport Command and 
Eighth Air Force operate scheduled serv- 
ices to airfields in the British Isles, using 
Skytrains and Lodestars. The delivery 
service to operational bases by British- 
based AAF ferrying squadrons contrib- 
utes a sizeable number of flights to the 
total. The RAF conducts a number of 
projects at the field and a small Scottish 
airline makes Prestwick a regular port of 
call. It is a major stop for Britain’s Air 
Transport Auxiliary, a semi-military or- 
ganization ferrying combat planes within 
the United Kingdom. The airdrome’s traf- 
fic would be fair competition with that of 
pre-war LaGuardia Field, which boasted 
the world’s busiest airport. 

When British press men first visited the 
airdrome with permission of the Air Min- 
istry last March many of their dis- 
patches dwelt on the position of Prest- 
wick in post-war world aviation. Many 
correspondents gave their opinion that it 
(Continued on page 140) 
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of 100 to 450 HP, 
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own pitch automatically, in esHonse to natural forces, 


for peak performance dufing/ every stage of flight. 
i 
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cooperation are available to manufacturers now. 











The Propeller with a Brain 


Air-Controlled ‘Automatic Propeller 


Licensed under patents of el Propeller Corporation 
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S great armadas of Flying For- 
tresses swarm across invaded 
Europe, the squadron engineering 
officer of an Army Air Forces base 
in England has revealed that engine 
number four in the Fortress ‘Miss 
Carry,” some time age completed 
617 combat flying hours. 

“This engine’s performance,” said 
the officer, “exemplifies war-winning 
co-operation at its best. The 
workers in the factories 
back home produce the r 
world’s finest equipment. 
Our ground crews work 


day and night to keep that 


. 
equipment in operational C4 


Awarded Studebaker tories are think- 


Automotive Civision 


trim. Our combat crews do 
an outstanding job in blast- 


Awarded Studebaker 
Aviation Division 


Studebaker 
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ing enemy targets and knocking 
out the Luftwaffe.” 

Studebaker has already built more 
than 40,000 of the mighty Wright 
Cyclone engines that power the 
famous Boeing Flying Fortress. 

But the entire Studebaker organ- 
ization fully realizes that this war 
is being won, not by production sta- 
tistics, but by menin combatall over 
the world—on the ground, 
on the seas and in the air. 

It’s those valiant Amer- 
icans inaction of whom the 
workers in the Studebaker 
aircraftengine and 
military truck fac- 


ing constantly. 
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617 combat hours for Studebaker-built engine 43-58319 





Proud to be of service to her country 
And all America, in turn, is proud of every 
member of the Women’s Army Corps. 
Many more women from 20 to 49 inclusive 
are needed. Encourage WAC recruiting. 


* BACK THE WOMEN'S ARMY CORPS * 


BUILDS WRIGHT CYCLONE ENGINES 
FOR THE BOEING FLYING FORTRESS 
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Mascot of a Fortress crew who never flew 





without him, this Scottie had his own oxygen 
mask and parachute. On duty at Pearl Harbor 
December 7, at the Battle of Midway and the 
Guadalcanal campaign, he logged over 800 
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flying hours. 
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A pair of patent leather dancing slippers al- 


ways decorated the feet of a co-pilot who had 
worn them on his last civilian date. They went 


on many a mission over Germany, worn under 


his flying boots. 





> Kcaretul navigator used one of his best 
girl's nylon stockings to wrap around the 


lenses of his precious octant. 
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Ethyl antiknock fluid goes along with fighting 

planes powered by U. S. made gasoline. Jt gues 

into practically every gallon of fighting grade 

aviation fue]—which is one reason why our fliers ; 

not only have the best gasoline—but plenty of it. 
ETHYL CORPORATION 


Chrysler Building, New York City 
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With the Armed Forces, it’s 
CHAP STICK ten to one.. 
Alaska (40° below) 
Africa (140° above), it’s the favorite 


. From 


to torrid 


comforter for chapped, cracked 








or parched lips. Specially medicated— | 


Specially soothing. 





On sale at drug counters 
—only 25¢ 
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Grumman 
"AVENGER" 

tHHeavily armored, carrier 
torpedo bomber of 





Grumman Niamapeandll 


A “spit ttin’ ima t 
Navy’s latest standard’ ¢ corre r 


on wae Fiyine” ” $3. i 
ey ee 


Model Kit SF 
— —_ ran 83%” 
Mas oe ‘sing ee $3. 50 

















36” Industrial Tr’ng Models 

Teach Theory, Design, Constructio 1, Fligh Seno 
Kit T73, ‘Spitfire’; Kit T74, Mes- Sc 
serschmitt ME-109; Kit 776, ‘“Aira- tor new 
cobra”; Kit 177, “Warhawk” ; Kit 242 
178, “H ; Kit T85, “Light- Gutal 
ning ‘Mustang’: Kit atalog 
T99, 7 4 siiustratea) Kit of all 
7105, ‘“Whirlw C-D Models 
Each Comple.e kit only. .$1.50 





See your dealer first. If he can’t supply you, order 
direct, including 20c extra for packing, postage. 


CLEVELAND AAODEL & SUPPLY CO 


1508084 CLL ae 
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(Continued from page 136) 

will be the principal British terminus. 
They pointed out that Prestwick is one of 
the few locations in the Kingdom which 
is almost always above instrument-land- 
ing weather minimums, and that it is con- 
veniently located on the west coast for 
the short northern route over the Atlan- 
tic, and that it could, therefore, not be 
replaced in southern England. 

The opinion of experienced U. S. airline 
men is far from unanimous. The fact that 
Prestwiek is an overnight train ride from 
London, probable destination of most 
post-war travelers, makes it almost as far 
from London in hours as it is from New 
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area is notoriously poor for airline opers. 
tion, the London proponents point out 
that our bombers don’t find that a hope. 
less handicap. Then -too, they add, reli. 
able radio aids now being used for purely 
war purposes may permit almost “blind” 


York. Although weather in the Londo, 














ores ee 


— 


landings and take-offs by commercial air. 


craft, in peacetime. 
Time alone can settle the argument, by; 
nothing can now obscure the amazing 


role in which Prestwick has starred. Np | 
° — 
one can now rate the relative values gf | 


one factor or another in winning the war 
But one thing is sure: Prestwick will no: 
be forgotten. EN 
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(Continued from page 53) 





tion industry, is in immediate charge of 
this development. 

As in many flying problems, several of 
the solutions were found on the ground, 
and the experimental work seemed far 
removed from the business of flying 
transport planes at night. The laboratory 
set-up utilized a building in the Bureau 
of Standards group and the clock tower 
at the Soldiers’ Home, three and a half 
miles away. Connected by telephone, the 
scientist observers in the clock tower di- 
rected the work of technicians on the roof 
of the Bureau building. 

When night flying began in the 1920's, 
each pilot (or airline) equipped planes 
with lights as they pleased, with individ- 
ual safety of the pilot almost the sole 
consideration. 

Aircraft lights were standardized in 
1927, under Air Commerce regulations 
based on marine lighting practices. 
Planes were required to carry a constant 
white tail light and constant red and 
green lights on left and right wingtips re- 
spectively. There also was a provision 
that transports be equipped with ade- 
quate landing lights as well as signal 
lights, such as the Very pistol. 

There’s a vast difference between 1944’s 
airline night flying and that of 1927. The 
number of night schedules has increased 
greatly and the cruising speed of planes 
has almost doubled. Concentration of 
planes in the vicinity of large terminals 
has multiplied. 

The main problem was to make the air- 
plane lights conspicuous and to make 
them so distinctive that they would never 
be mistaken for stars or lights on the 
ground when viewed from another plane 
in flight, or for ground lights while taxi- 
ing. 

The objectives had to be attained with 
out seriously increasing power consump- 
tion, with a minimum of additional 
weight and radio interference and with a 
design easily adaptable to existing air- 
planes. 

Ground observations at the Nationa! 
Bureau of Standards were conducted to 
determine the number and color of lights 
to be used; whether they should be con- 
stant, modulated or flashing; the opti- 
mum timing of flashes or modulations, 
and the types of flasher mechanisms to be 
used. 

Flight observation tests followed at the 
CAA experimental station in Indianapolis, 





and at New York and Washington with 


American Airlines co-operating. Many of 


the ground experiments, while supplying | 
valuable data, proved inconclusive in the | 


solution of the problem when we encoun- 
tered the visibility problems aloft. After 
scores of tests, we found what seemed to 


us and to observers and experts from the | 


aviation and lighting industry the bes 
possible answer to the problem. 
The now familiar lighting system used 


on air-carrier aircraft in the United State | 


consists of a red and a white light on the 
tail and red and green wing tip lights, all 
flashing at the rate of 40 cycles a minute 


The time of flashing is as follows: red | 


light on .625 seconds, followed by a period 
of darkness of: .208 seconds; white light 
on .625 seconds, followed by darkness oi 
.042 seconds. 

When the tail lights change from red to 
white, there is a tendency to blend, and 
a pinkish light results. That accounts for 
the longer period of darkness or cut-of 
between the red and white. However 
when the red follows the white there is 
less tendency to blend, and the cut-of 
time can be reduced to .042 seconds. 


The CAA requires only that the tai | 


lights flash, but the effectiveness of the 
system has been recognized by the air- 
lines and general practice today is to flash 
wing tip lights as well. In addition air 
lines have placed a white light on top d 


the fuselage and another white light be- | 


low, flashed in rhythm with the red and 
white tail lights. 


Several flasher mechanisms were inves | 
tigated. These included motor-driven de | 


vices developed by the Union Switch and 
Signal Company of Swissvale, Pa.; Wal: 
lace and Tiernan Products, Incorporated 
of Belleville, N. J.; Bendix Aviation, Ltd, 
of Hollywood, Cal.; a thermal-type flasher 
developed by the Tung Sol Lamp Works, 
Incorporated, of Newark, N. J. Valuable 
contributions, including the development 
of a tandem arrangement, were made by 
Charles Adler, Jr., of Baltimore. To date 
the Wallace, Tiernan and Bendix devices 
have been approved for use on certifi 
cated aircraft. 
power for operation and maintain th 
flashing program efficiently. 

Any plane you see overhead at night 
with flashing lights as described above és 
a U. S. air carrier in domestic servic 
However, a plane without these lights § 

(Continued on page 144) 





They require very litle © 






or, 1944 


London 
e Opera: 
oint out 
a hope. 
dd, reli. 
Tr pure] 
: “blind 
rcial air. 
1ent, but 
amazing 
red. N 
alues gi 
the war 
will no 

EXD 


encoun: 
t. After 
emed to 
rom the 
the best 


2m used 
d States 
t on the 
ghts, all 
minute 
ws: red 
a period 
ite light 
ness of 


n red to 
nd, and 
unts for 
> cut-off 
lowever 
there is 
. cut-off 
ds. 

the tail 
; of the 
the air 
to flash 
ion alr 
n top a 
ight be- 


red and 


e inves 
iven de 
itch and 
a.; Wal- 
porated 
yn, Ltd 
» flasher 
Works, 
'aluable 
lopment 


FLYING 


THE FOURTH REASON.... 


The men and women of Hallicrafters Company are proud to receive the Fourth Army- 
Navy Production Award. It is a Fourth Reason, a Fourth Incentive, to continue to produce 
the most and the bést that those at the velop elobele Mb ecoyelt Med! Moke-vaniel-M i Loyd le MI eCell tel Mstoa'z= 
“too little, too late.” With deep humility and with the realization that to produce is the 
Tots i Voi MaloseMor-Meloyel-W lob at itoltem as Te) fight, the people of Hallicrafters accept this award. 
BUY A WAR BOND TODAY! 


hallicrafters ravio 


THE HALLICRAFTERS COMPANY, CHICAGO 16, U.S. A. 
THE FIRST EXCLUSIVE RADIO MANUFACTURER TO RECEIVE THE “E’’ AWARD FOR THE FOURTH CONSECUTIVE TIME 
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How We Must Use Air Power 


(Continued from page 23) 








forces into two parts, one to attack the 
Japanese armed forces, and the other to 
bomb lines of communication. 

Our Marine and Army infantry divi- 
sions landed on Saipan with the heaviest 
concentration of fire from Naval artillery 
and carrier-based planes, to which was 
ultimately added the fire of their own ar- 
tillery. All this fire first furnished a 
preparatory fire and then an accompany- 
ing fire. When part of the Japanese fleet 
was reported to be advancing towards 
Saipan from the west, and its carrier- 
based planes attacked our Naval forces, 
our carrier-based planes plus the fire of 
the guns of our warships drove off the 
Japanese planes with heavy loss to them. 
By the next day our carrier-based planes 
had located the Japanese fleet, and our 
ships and planes attacked it at dusk, 
causing considerable loss in ships and 
planes. The Japanese fleet then retreated. 
Our ships, instead of following the Jap- 
anese and thus taking them out of reach 
of the Saipan fighting, returned to Saipan 
and continued the use of their planes 
and Naval artillery to help advance our 
troops on the ground. 

In analyzing what has happened in 
these operations and in other combat op- 
erations of this war, several assumptions 
on which our aviation is operating should 
be re-examined: 

1. The Douhet theory, already men- 
tioned, which is largely followed in the 
European theater. 

2. That airpower can effectively iso- 
late the battlefield so that the enemy 
cannot bring up reinforcements of troops, 
guns and tanks, and the food and ammu- 
nition necessary. 

3. That strategic bombing can, in itself, 
be the decisive factor in the war, and 
that we do not need overwhelmingly 
large ground forces. 

4. That the battleship has been made 
obsolete by airpower and carrier-based 
planes instead of the fact that without 
battleship support the carriers cannot op- 
erate. 

Our operations in the Pacific are being 
conducted on the Napoleonic principle. 
In following this principle, land and sea- 
based aviation, the fleet, and ground 
troops are being used as parts of a com- 
bined whole whose objective is to destroy 
the enemy’s armed forces in battle. 

Our carrier and land-based aviation, 
while used for strategic bombing between 
battles, is always present during battle to 
support the sea and ground forces 
directly. 

In Europe, on the other hand, our avia- 
tion is being used as the dominant force, 
with the ground troops and sea forces 
playing an auxiliary part. The tendency 
is towards the Douhet theory that the 
ground and sea forces play a subordinate 
part to the strategic air forces. This 
force is virtually independent of the 
ground forces because it is primarily con- 
cerned with smashing the factories, re- 
fineries and lines of communication in 
the rear, instead of being used to advance 





the ground forces by destroying the 
enemy’s troops opposing them in battle. 

A comparatively small number of skip 
and dive bombers give really direct sup- 
port. to our ground troops in action. With 
this exception, the tactical air forces as- 
signed -to the so-called direct support of 
our troops are primarily concerned with 
attacks on the enemy’s aviation and on 
the road and railway network in the 
rear of the battlefield in an effort to 
isolate it so that enemy reinforcements, 
ammunition and supplies cannot reach 
that battlefield. 

After Guadalcanal, in the capture of 
which we made many mistakes, our Pa- 
cific theater record shows a steady im- 
provement, with success after success in 
a relatively short period of time. From 
Tarawa to Saipan; from New Guinea to 
Numfor, the forces of General MacArthur 
and Admiral Nimitz have gained victory 
after victory. 

In Europe and the Mediterranean area, 
though we landed in North Africa in No- 
vember, 1942, a year and eight months 
later we have not yet cleared the Ger- 
mans out of Italy. In Normandy, more 
than a month after we landed, we had 
only gained the Cotentin Peninsula, and 
had made no worthwhile gain on our left. 
Instead, we were being counter-attacked 
by the Germans along practically our 
whole front. 

An examination of the combat to date 
in both theaters of war shows this differ- 
ence in the time and rate of advance to- 
ward victory to be primarily due to the 
fact that the Napoleonic theory of con- 
centrating all arms against the enemy’s 
armed forces for the purpose of beating 
them in battle brings results which can- 
not be had when Douhet is followed in 
whole or in part. 

“Fire is everything. The rest is noth- 
ing.” Even those most determined to 
throw out all past military history as be- 
ing valueless, because aviation didn’t ex- 
ist, cannot counter this maxim of Na- 
poleon, because the airplane is simply a 
new means of delivering fire. 

Therefore, the principal question is: 
Where can the delivery of this fire do the 
most damage to the enemy and thereby 
insure his decisive defeat in the minimum 
time? 

In the Pacific, the maximum amount of 
fire is delivered in the minimum amount 
of time on the enemy’s armed forces, 
which are trying to defeat our armed 
forces in battle. 

In Europe, the maximum amount of fire 
of ground troops is delivered upon the 
enemy’s armed forces. Our field artil- 
lery has a’ system of concentration of 
fire which German prisoners say is more 
ferocious than anything encountered else- 
where, including the Russian front. Gen- 
eral Montgomery, who commands the 
forces landed in Normandy, is a great be- 
liever in artillery concentrations of fire, 
and such concentrations were primarily 
responsible for his victory at El Alamein. 
The primary targets for the greater 
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part of our aviation in Europe and the 
Mediterranean area have not been the 
enemy’s armed forces, but so-called stra- 
tegic targets such as factories and railway 
centers far to the rear of the battlefield. 

The fire from aviation in all our land- 
ings has been primarily directed against 
targets in the rear of the landing battle- 
field rather than upon the German and 
Italian troops directly opposing our 
ground forces. 

Thus, while in the Pacific, the attacking 
ground troops have the direct benefit of 
the combined fire of their own artillery, 
plus that of a large Naval force and all 
the aviation, either carrier-based or land- 
based, or both, which can be concentrated 
against the enemy's armed forces oppos- 
ing them, in the European area our at- 
tacking troops so far have had their own 
artillery, but only a limited Naval artil- 
lery support and the support of but a 
fraction of the aviation available. 

The fire used in an attack of ground 
forces must consist of two parts if the 
attaclg is to succeed: The first is the “pre- 
paratory fire’”—to smash up the enemy’s 
position as much as possible and to drive 
its defenders down into their holes from 
which they cannot fire on the attacking 
troops. Secondly, there should be an ac- 
companying fire which begins as soon as 
the preparatory fire ceases. This fire 
should have the greatest depth possible 
with the number of guns and airplanes 
available to deliver it. It should move 
forward as the attacking infantry goes 
forward, thus keeping the defenders in 
the holes to which they have retreated to 
escape the preparatory fire. Its nearest 
edge to the attackers should be at about 
200 yards, as that does not endanger them 
from the fragments of the smaller shells 
which are used for the part of the accom- 
panying fire closest to the attacking in- 
fantry. The heavier guns furnish the 
more distant part of this fire because 
their shell fragments cover a greater dis- 
tance than do the light guns. Bombing 
planes should be assigned that part of 
the accompanying fire which is far 
enough forward to make the attacking 
infantry safe from their bomb fragments 
and their inaccuracies. The latter are far 
greater than in the case of artillery. 

This belt of accompanying fire, moving 
forward at the same rate as the attack- 
ing infantry advances, enables that in- 
fantry to reach the holes in which the 
enemy’s infantry, machine guns and mor- 
tar crews have hidden before they can 
come out and man their weapons to stop 
the attack. Without this accompanying 
fire, the attack generally fails, with high 
losses. 

It was the lack of such accompanying 
fire which caused such heavy loss to the 
Marines when they captured Tarawa. The 
island being flat and only a few feet 
above the surface of the sea at its highest 
point, the flat trajectory Navy guns could 
not furnish an accompanying fire within 
200 or 300 yards of the Marine infantry. 
At short ranges, the projectile of such flat 
trajectory guns travels in such a straight 
line from the gun to the target there was 
danger of hitting our Marines. 

What was needed was the Army artil- 
(Continued on page 152) 
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BRIGGS REPORTS 


on One Billion Dollars 
in War Orders 


—and how the money is being spent 


During peacetime, Briggs Manufac- 
turing Company is the Nation’s 
largest independent automobile 
body manufacturer. In the war 
Briggs is devoting its peacetime 
skill to making bodies and parts 
for medium tanks and aircraft; also, 
bomber turrets, droppable gas tanks 
and non-ferrous castings. 


Briggs war orders total approxi- 
mately $1,000,000,000. This money 
has been spent or is being spent as 
indicated in the box shown here- 
with. Percentages are based on dis- 
tribution of Briggs 1943 sales dollar. 


In 1943 Briggs did twice as large a 
dollar volume of business as it did 
in an average peacetime year. In 
1943 Briggs delivered double tke 
number of tank hulls delivered in 
1942. In the same year Briggs de- 
livered to the U. S. Army and Navy 





53.6% 


0.2% 
32.1% 


1.9% 
9.2% 
1.2% 


1.2% 


0.6% 





to about 40,000 em- 
ployees for wages and 
salaries. 


for executive salaries. 


to some 2,000 sub- 
contractors for. mate- 
rials, supplies and 
assemblies. 

to stockholders for 
dividends. 


for taxes. 


for depreciation. 

for reconversion ex- 
penses and other costs 
arising from the war. 


lefe in the business. 








sections, by Briggs, were at consid- 
erably greater monthly rates than 
during any other months since the 
war began. Production of tank hulls 
was almost equal to the 1943 rate. 
Deliveries of auxiliary gas tanks, for 
the first five months of this year, 
were 7 times the total for 1943, and 
shipments of aircraft fire-power tur- 
rets were at a rate almost twice that 
of last year. 


Unless very extraordinary develop- 
ments take place, Briggs 1944 war 
business should be equal to, or ex- 
ceed, its record 1943 year. 


During the war, Briggs has shown 
that experience in manufacturing 
good automobile bodies, plumbing 
ware and non-ferrous castings has 
enabled it to turn out good “bodies 
for bombers, fighters, tanks” and 
other war requirements. Briggs is 








more than 22,500,000 pounds of airplane sections, as 
compared with 7,000,000 the year before. This included 
almost twice as many bomber fire-power turrets as in 
the previous year. Total shipments to date of airplane 
sections by Briggs exceed 45,000,000 pounds. 

Earnings by Briggs hourly paid employees in 1943 aver- 
aged $3,159.00. On December 31, 1943 there were 39,312 
people on the Briggs payroll, of which 21,737 were men 
and 17,575 women. This is 48% greater than on Decem- 
ber 31, 1942 when Briggs payroll was 26,401 people. 


In the first five months of 1944, shipments of airframe 


BRIGGS 
MANUFACTURING 
COMPANY 


DETROIT 


glad that it has been able to play an important part in 
the Nation’s war effort. All of its facilities and energies 
will continue to be available to the Armed Forces until 
Victory has been won. 

However, when Victory does come, Briggs is prepared 
to go about the job of reconversion with the same 
dispatch and intensity that it applied to the prepa- 
ration for war, and, if it is allowed to do so, can go 
back into at least some peacetime production quickly. 


W. O. BRIGGS 
Chairman of the Board 


W. P. BROWN 
President 
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(Continued from page 140) 
not necessarily violating CAR 15.2015. In 
these days of ocean flights. it may be a 
friendly foreign plane, for, while our 
lighting arrangements had internat:onal 
approval, there will be no opportunity 
until after the war to internally standard- 
ize the new devices. On the other hand 
that plane may be privately owned. We 
are still working on the problem of pri 
vate aircraft. The question here is that 
of geiting something inexpensive enough 
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growth of our depended upon 
one solitary Such a stimulus 
of competition must always be present 
if there is to be proper opportunity for 
growth. 

That a number of foreign nations have 
in the past applied the “chosen instru- 
ment” monopoly theory to their air trans- 
port, as well as many of their other indus- 
tries, sets no incontrovertible example for 
us to follow. One does not argue for the 
adoption of fascism simply bec use it is 
the chosen instrument politically of some 
foreign nations. 

There have been definite reasons why, 
in some foreign countries, the “chosen 
instrument” theory was adopted. Mostly 
the reasons were economic, political 
and military. Fortunately those reasons 
in the same form do not exist in the 
United States and the adoption of the 
“chosen instrument” monopoly theory by 
the United States for those s same reasons 


country 
railroad 


LIKE AVIATION? 


.. Then You'll Want This Book : 


To anyone sincerely 
interested in Aviation 


asa career... - 
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for a private pilot to afford. and light- 
weicht enough for his plane to carry with- 
out impairing performance 

We now are experimenting with a for- 
ward light which may prove more effec- 
tive than the flashing light. This light will 
direct a beam forward, and a movable re- 
flector in the light unit will this 
beam to the right and left through an are 
of about 90°. The same sort of light may 
be useful on the tail of transport planes 

The CAA’s Technical fasicthanecannenn Di- 


swing 
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vision is not regulatory. It is a practical 
group of engineers whose work is utilita- 
rian. The division develops something at 
the request of the industry or in answer 
to an obvious aviation need; if the devel. 
opment functions properly and is practi- 
cable, it is taken over by the industry and 
put to work. This was the case in the 
development of the flashing lights and 


they proved so successful that a regula- 
tion was drawn to make their use man- 
datory on air carriers. END 








~ Ralph S. Damon 


sictenapaten from page 27) 


would uals to the country’s detriment 
rather than to its advantage. 

The downfall of Frence was 
caused many years b:fore the 
war by the “chosen instrument” theory. 
One airline—Air France-—and one inte- 
grated aircraft manufacturing industry 
operated under single non-competitive 
control. And when France needed air- 
planes they were not there 

The unification of any business into 
one company is the beginning of stultifi- 
cation and ultimately leads to complete 
Governmental control and probably to 
Governmental operation. Such a proc- 
ess inevitably brings costly and _ ineffi- 
cient evils upon the business and, in the 
end, the public suffers. It is easily dem- 
onstrated that under Government con- 
trol any reduction of salaries would be 
many times offset by the increased num- 
ber of men employed, because politics 
has rules concerning relatives who must 
be taken care of 
Rates would: have to 
be raised, and the end 
of the experiment 
would be failure 
through increased op- 
erating costs upon the 
public. 

There is one more 
phase of the “chosen 
instrument” monop- 
oly which those who 
propose that we limit 
| our transoceanic fly- 
ing to one company 
have either over- 
looked or failed to 
mention—the aircraft 
manufacturing indus- 
try. There is a clear 
relationship and it 
ties in closely with 
our national security 
and welfare. 

By now practically 
everyone is aware of 
the deplorable state 
of aircraft production 


actually 
present 


war. For years prior 





Aeronautical Institute 
1 139 Lindbergh Field, San Diego 1, California 
Gentlemen: Please send me, without 
FREE 24-page illustrated book, “New Ho 
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to the war the air- 
i craft manufacturers 


a | at the outbreak of 
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any obligation on my part, your 9 had struggled along 
zons of Opportunity, 


” and full on orders for planes 
doled out to them in 


its f | driblets by the Gov- 





— STATE__ 
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I ernment and the air- 
lines. We are confi- 
dent that if the an- 








ticippted domestic airline expansion be- 
comes a reality. the aircraft manufactur- 
ers can look forward to producing a sub- 
stantial number of transport planes. When 
these domestic airlines which plan to fly 
across oceans begin service, the addi- 
tional planes which will be needed will do 
much to keep our aircraft manufacturing 
industry alive and prevent a repetition of 
the dcldrums of the 1930’s 

After the war, if there are three or 
four Amer'can fleg airlines flying the 
Atlantic, the traveling public will not be 
dependent solely on one type of service 
or one single schedule of operation. On 
the supposition that a Boston business 
man wanted to fly to London, and the 
“chosen instrument’s” American terminal 
was in New York and its European termi- 
nal was in Ireland, then additional travel 
would be forced on the passenger both in 
this country and in Europe. Complain 
as he might, he could do nothing about it 

No one is blind to the fact that many 
of the foreign airlines, nationalized or 
independent, plan to institute service to 
the United States. That is natural since 
our lines cannot expect landing rights in 
foreign countiies unless such rights are 
available to their planes in the United 
States. These rights in the future will 
undoubtedly be reciprocal rather than 
by private agreement as they have been 
in the past. Our fear of foreign airline 
competition is unreasoned. The perform- 
ance of those cartelized European airlines 
in the past certainly could not substan- 
tiate that fear. 

And in the future, even presuming that 
many of the foreign airlines decide to use 
American equipment, which is the finest 
in the world, there is still the matter of 
operation. Even if they could bring their 
operating standards up to the high level 
perfected by airlines operating in this 
country, then the competition would re- 
sult in still better service for the pas- 
senger. The stimulation of competition 
means constant improvement. 

The more transoceanic service is al- 
lowed to develop unhampered by cartels 
or closed monopolies, the greater will be 
the benefits returned to the world 
Through this rapid transportation there 
can be a quicker exchange of thought and 
understanding among the various nations. 
Such understanding is a vital necessity if 
we are to enjoy a truly lasting peace 
Many American flag airlines reaching all 
countries of the world can do much to 
promote such a peace. END 
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ctical ~*~ ODAY your dad roams from a carrier deck your dad, we make you this pledge, here and now— 
=a | among far-flung Pacific islands. Tomorrow you, Developed in the world’s largest petroleum 
swer too, will roam the earth by air as man and woman laboratories, Esso aviation products will do much 
aa never have before. Yours will be an air world and no to make your air world both fast...and safe! 
dre. fooling. And in that world, both for you and for For you, youngster, we aim at only the best. 


an Only the best, youngster... 
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The Ziff-Davis Publishing Company—publishers 
of INDUSTRIAL AVIATION—in which this exclusive, 
cutaway drawing by Reynold Brown appears in 


the August issue in full color—is making a limited 
number of enlarged reproductions available at 
no cost—to engineers and department heads of 
aircraft, aircraft engine, parts and accessories 
manufacturers. 

On the reverse side of this reproduction, also 
in full color, is a comprehensive presentation of 
the airplane's oil, fuel and hydraulic flow systems. 

This technically accurate presentation of the 
Lockheed P-38J) fighter reveals at a glance, a 
technical breakdown so complete that it offers 


suitable for framing. 


the engineer a guide to semi-monocoque structures 


_—and to various installations including radio, 


armament, oxygen, etc., as used on modern 
aircraft. 

Write today on company stationery for your 
FREE copy of this precise drawing* giving your 
title and company connection. 





540 North Michigan Avenue, Dept. F. 
Chicago 11, Illinois 


ZIFF-DAVIS PUBLISHING COMPANY e NEW YORK © WASHINGTON e LOS ANGELES e LONDON e TORONTO 





*151%4 x 11% size—in full color on special stock, 
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After high school... what? Does con- 
tinued education for a future career seem 
impossible? Listen ... one of the great- 
est opportunities for a real lifetime career 
in one of the most important industries 
the world has ever known awaits young 
men of 16 and 17 years of age who act 
now! 


Will Victory Catch You Unprepared? 
—America is going to win this war... 
and America is going to be the world 
leader in the gigantic aviation industry 
that is sure to follow the war. Men who 
have had specialized training in any of 
the various branches of aviation can be 
prepared to step into the important posi- 
tions in this great commercial aviation 
industry ahead. On the ground and in 
the air, with the nation’s many airlines 
and manufacturers, most unusual oppor- 
tunities will be available for those who 
are ready. In the meantime you will be 
training to become a skilled aviation 
technician that can rate a definite advan- 
tage when and if you are called to mili- 
tary service. 


SPARTAN School offers you the oppor- 
tunity now to continue your education 
for a lifetime career that can be both 
colorful and prosperous. Recognized as 
the outstanding civil aviation training 
school in America, SPARTAN provides 
- ’ superior specialized training in any 
The “University of Aviation” Awaits You branch of aviation you choose. You're 


Ba me : a genuine “University of Aviation” where the highest ideals just the right age to get a head start on 
of educational training are maintained. 29 modern buildings located on 50 
acres—completely equipped laboratories and shops—a fleet of training the world e eRESOW. But eng should 
planes valued at $200,000—seven flying fields—Government Approved and actatonce! Mail the Coupee for catalog. 
top-rated in the industry. The Spartan Catalog will tell and show you ALL 

the interesting facts. 


5 | PA BR. TAN SCHOOL OF AERONAUTICS 


and LOLLEGE OF AERONAUTICAL ENGINEERING 


SPARTAN SCHOOL OF AERONAUTICS—Capt. Maxwell W. Ballour, Director. ~~~—~S*S*~*“CS*SiR GR URES YOU PREFER 
[Address Dept. F84, Tulsa, Okla. CHECK COURSES YOU PREFER 
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SENSENICH 


sensenich propellers of all types may 
be rebuilt, refinished or repaired at 
main plant or West Coast branch. To 
get best performance from your ship, 
check propeller regularly. 











SENSENICH 
Ra 


Adjacent to Lancaster Municipal Airpor 
Lancaster, Pennsylvania,—W est Coast Branch 
Glendale, California 










THE ROOSEVELT’ 


When you stop at The Roosevelt you 


don't risk getting marooned like this. | 
For you'll be within walking range of | 


Manhattan's Midtown activities. Direct 


passageway from Grand Central Ter- | 
minal to hotel lobby. A reservation at | 


The Roosevelt liquidates a lot of bother. 
Rooms with bath from $4.50. 


THE ROOSEVELT 


Robert P. Williford Genera! Manager 
MADISON AVE. AT 45th ST., NEW YORK 


—A Hilton Hotel — 


OTHER HILTON HOTELS FROM COAST TO COAST. 
TEXAS, Abilene, Ei Paso, Longview, Lubbock, Plainview, 
NEW MEXICO, Albuquerque; CALIFORNIA, Long Beach 
los Angeles, The Town House; MEXICO, Chihuahua 
The Palacio Hilton. Hilton Hotels. C. N. Hilton, President. 
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William A. Patterson 
(Continued from page 26) 





| | 
| 
| (2) to preserve airline operations under 


the system of private enterprise. 
Our studies have shown that, great as 
are the prospects ahead, the transocean 


field will present a relatively narrow 
market for some time to come. We have 
presented figures which indicate that, 


even in the choice No. 1 North Atlantic 
market, there will be fewer than 1,000 
Class “A” passengers per day westbound 
and 543 per day eastbound during the 
peak month of September even four years 
from now, and that this traffic could be 
accommodated by 43 airplanes, each ca- 
pable of carrying 100 passengers plus 
5,000 pounds of mail and cargo. We have 
pointed out that a multiplicity of airlines 
in the transocean field might well pro- 
duce dangerous, even disastrous, operat- 
ing results. 

We know that very keen competition 
is going to be offered to U. S.-flag oper- 
ations by foreign competitors, govern- 
ment-owned or government-controlled. 
We believe that, in attempting to meet 
such competition and also to compete 
with one another, our present domestic 
airline operators might well face ruin 
unless heavily subsidized. 

We are opposed to such subsidies as 
being inimical to the best interests of air 
transportation and to our No. 2 objective 
—that of preserving airline operations 
under private enterprise. Also, we do 
not favor any international subsidy war 
which is going to place an added taxload 
on the already greatly over-burdened 
public—a public which, we may be sure, 
is going to be more than a little inter- 
ested in strict economies when this war 
is over. 

Much is made of the words “chosen in- 
strument” by those opposed to them. The 
word “monopoly” is brought out as a syn- 
onym—and one of seemingly bad odor. 

Actually, there is nothing new about 
the chosen instrument philosophy. It 
merely describes the long-used practice 
of granting to one or more companies the 
responsibility and franchise to function 
as a public utility under Government 
regulation. Our telephone, power and 
traction services usually are operated by 
companies which are chosen instruments 
to provide public service. 

Let it be understood that United Air 
Lines is strongly in favor of sensible com- 


petition. However, we do not favor it op 
a scale which could threaten the whole 
edifice of airline leadership under private 
enterprise which our industry has built 
so painstakingly over the past two dec. 
ades. Even the staunchest advocates of 
the so-called “unlimited, free and open” 
transocean flying policy seem opposed ty 
what they deem unwise and illogical com. 
petition on the domestic airways. This 
is evidenced by their testimony before 
the Civil Aeronautics Board, protesting 
against paralleling, additional services 
and entry into what they term their ter. 
ritory by other companies, although there 
probably will be 100 times as much traf- 
fic between such domestic points as there 
will be in transocean flying. To be con- 
sistent, it would seem that these oper. 
ators should apply the same principle in 
regard to any unsound, uneconomical 
competition on the international routes 

As stated in our above-mentioned letter 
to the CAB: “The position of U. S.-flag 
air transport operation in  transocean 
service on every ocean must be second 
to none, strengthened through the expe- 
rience of domestic companies. But we 
urge that the factor of foreign nation 
competition, a factor not present during 
the growth of our domestic airlines, be 
realistically considered and that the air 
carrier know-how and resources of the 
United States be used under a transocean 
policy that will do credit to the principle 
of well-managed free enterprise.” 

We believe that, in one or more chosen 
instruments, this nation’s airlines could 
pool all the experience, ingenuity and 
technological skills which have given us 
world supremacy. With such assets, we 
would be ready and able to meet the 
challenge of foreign airline monopolies. 

A good deal of self-interest is going to 
have to be put aside by nations, by in- 
dustry, by managenient, by labor and by 
individuals if we are going to build to- 
ward a lasting peace in the hectic d=ys to 
come. Our airlines today can make a 
start in that direction by submerging 
their individual ambitions in favor of the 
common cause. By so doing they not 
only will be contributing their part to 
international good will but they will be 
insuring the most constructive use of the 
airplane as an instrument of genuine 
progress in the coming age of flight. END 





Latin America's Air Future 
| (Continued from page 49) 





A possible indication of post-war devel- 
opments is the success that air cargo 
planes have already achieved in mountain- 
ous Central America. There, Transportes 
Aereos Centro-Americanos (TACA) and 
its affiliates have carried much air cargo. 

TACA’s success lies principally in the 
hauling of bulk freight in regions where 
surface transportation is difficult. More 
than 60 per cent of 1940 income was de- 
rived from air freight as compared with 
less than three per cent earned by U. S. 


domestic air carriers from express dur- 
ing the same year. 

Should additional air cargo services be 
developed elsewhere in Latin America in 
the post-war period, considerable expan- 
sion of airports would he necessary 

Post-war development has been sug 
gested in studies of air cargo shipments 
of fresh fruits and vegetables. These 
studies are being carried on by several 
Government agencies and private groups. 

(Continued on page 152) 





5 
' 
2 


































































FLYING 





1944 September, 1944 


a 


or it on 
> whole | 
private 
as built | 
WoO dec. | 
Cates of 
1 open” | 
osed t 
‘al com 
s. This 
before 
otesting 
Services 
eir ter 
th there 
ch traf- 
is there 
be con- 
e oper- 
ciple in 
nomical 
routes 
‘d letter 
. S.-flag 
nsocean 
second 
e expe 
But we 
nation 
during 
ines, be 


the air 4 
ii! Reg 
nsocean 


rinciple 








i 


" 7 
w/h 
eis 


zé Your AIR AMBITIONS Now! 
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chosen 
s could 
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iven us New developments make it possible for Anderson Air Activities to offer flight in- 
on, struction to civilian men and women of 18 years and older. Now you can get thor- 
eet the ough schooling, both in aircraft and flight training, by the same seasoned Anderson 


olie , ° ° 
wend instructors who have been teaching Air Force flyers for the past 2 years! 


by in- New classes start every month. Enroll now—get in first place for aviation's big 
and by paying jobs—on the ground or in the air. Write today for full information and 


- ad registration blanks. 
Cc ys to 


Now is the time tor men and women who fancy a 
place tor themselves in aviation to translate their ambitions into reality! 


Soldiers, Sailors and Marines: 


make a psc 

9p 9 You don't have to wait for Victory to start your aviation career! Anderson Air 

r of the Activities has a plan wherein you regularly deposit with them small sums of money 

oo to be held i When th i iation schooli be paid f 
Bay to be held in escrow. en the war is over, your aviation schooling can be paid for, 
a all is and you can start your training as soon as you are discharged! Write for full de- 

soft tails of this plan—get a flying start in the post-war world's biggest career! 
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Address Correspondence to Anderson Air Activities, Generai Mitchell 
Field, Milwaukee, Wis. Branches at Fond du Lac, and Delavan, Wis. 
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-.- aggressive action to better the vital | 
needs of private aviation"... 





“| SINCERELY BELIEVE YOUR ORGANIZATION 
HAS TAKEN MORE AGGRESSIVE ACTION 
TO BETTER THE VITAL NEEDS OF PRIVATE 


AVIATION IN THE PRESENT WORLD 
CONFLICT, FOR THE ALL-AMERICAN 
PILOT, THAN ANY GROUP | KNOW OF.” 


ERNEST WILLIAM BODEN 
AOPA PILOT No. 10168 


PILOT BODEN'S opinion expresses the unanimous belief of every member of 
AOPA, and the solidarity of this organization of private pilots. In these try- 

ing times when so much of the emphasis of private flying is siphoned off by war 

activities there is a greater need for organization among nonscheduled pilots ... a 
need for aggressive action to maintain and promote the needs of private 

flying. AOPA does just that. A descriptive bulletin 

revealing the constant activity, in your 

interest, is yours for the asking. If you have ees a 

soloed you are eligible for pilot membership. ' ly. Ss 
AIRCRAFT OWNERS AND PILOTS ASSOCIATION 


Write or use the convenient coupon today. Washington Service Office, Dep! F944 
1003 K Street, NW. 
Washington 1, D.C 





Please send me ful! particulars on how can participate in 
AOPA's important wartime activities and help build a sound 
‘oundation for private flying’s grea! .uture 











AO PA 


AIRCRAFT OWNERS AND PILOTS ASSOCIATION 





REGISTRAR'S OFFICE: WASHINGTON SERVICE OFFICE: 
' MICHIGAN SQUARE BUILDING CHICAGO II, ILLINOIS 1003 K STREET, NW WASHINGTON I, D. C. 
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st-war Aviation 





Era is here... Thousands of 


new airports will need trained 





managers, dispatchers, traf- 
fic and operations personnel... 
a One sure way to make them come frue.... 


There’s no easy road to victory — when every American can once again 

enjoy the peacetime privileges of travel, entertainment and sport. But 

H there’s ONE SURE WAY you can bring that day quicker and make your 
: post-war plans come true. 


Meteorologists and weather 
forecasters to direct traffic from It’s an old story—with a new ending! Work hard and put every cent 
the many new fields. you can into War Bonds (you know that part of the story). Also... put 


every last ounce of your energy, moral strength and brains into doing 
that job faster and better—it’s your patriotic duty to use your highest 
skill. Then, when the fighting is over (and this is the new ending!) you 
can use your War Bond savings to obtain the extra mechanical or aero- 
nautical training in California that you need for the post-war Avia- 





tion Era. 
Vast numbers of men thor- 
san nde niga Todas gine Training for Victory Now...and Security Later 
; work—for private anc om- 


mercial planes War-trained men will need to broaden their knowledge of aircraft sub- 
jects by obtaining complete aircraft mechanics, aeronautical engineering 
and airport operations courses to properly qualify them for advanced 
opportunities in the post-war Aviation Era. 


Write today for information— whether you are interested in veteran’s 
or civilian training. Use coupon. 








te in 
ound Aircraft Data Book...Widely used by aircraft plant 
employees as a handy reference on hundreds of pro- 


duction questions. Sold at plant stores—or order direct; 





use coupon. 


flying, navigation, radio and 


for utmost safety 


sa L COUPON 


Approved by CAA 


for aircraft and 








TODAY 















AERO INDUSTRIES TECHNICAL INSTITUTE 
5255 W. San Fernando Road, Los Angeles 26, Calif. j 


Please send information on your aircraft Enclosed is $1.50 (check, money 
courses — |! am interested in mechanics, order) for my copy of Aircroft 


engineering, airport management, flying Dota Book — to be sent to me i 


Engine Mechanics 





Training ne 
_ 


(circle the subject interested in). post-paid. 


NTORT De —_——— ] 
| 





TECHNICAL INSTITUTE _.°, > gigammmaanec tana aamaam a iat 


5255 W. San Fernando Road, Los Angeles 26, < f City __Zone_ State. — 





RALPH HEMPHILL. President Check one: [] Veteran 0D Civilian A-74-PA 
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“Can't give exact figures, but have over 
hauled around 300 of your motorcycles 


be able to get a new one? 


in thousands of fellow’s hearts. Answer 
“Soon after the War Production Board re 





tion.” BUY WAR BONDS NOW—be ready 


HARLEY-DAVIDSON MOTOR CO. 
Dept. F, Milwaukee 1, Wisconsin 








™ cycle pictures and stories. Mies 





HARLEY-— 








Of all the Harley-Davidsons, I've never 
seen a bad one yet. For my money it's 
a Harley-Davidson. You sure can depend 
on them, How long after the war will I 


That question is symbolic of the yearning 
leases raw materials for civilian produc- 


for the good new motorcycling days to come! 


= 
Tv} 
Write for free copy of & Sf , 
, ENTHUSIAST MAGA- ‘¥g 
_ ZINE filled with motor- — 


> 
in 
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: Evecrricity 


For Any Job Anywhere 


For a dependable source of 
electricity on Aviation projects 
remote from commercial power, 
Onan Electric Plants are promi- 
nent leaders in the field. More 
than half of the Armed Ferces 
total requirements for Power 
Plants are built by Onan. 
Gasoline-driven . . . Sincle-unit, 
compact design . . . Sturdy con- 

: struction . . . Suitable for mobile, 
bee | stationary or emergency service. 
# Over 65 models, ranging in sizes 
god from 350 to 35,000 watts, 50 to 800 
ee cycles, 115 to 660 volts, A.C.—6 to 
4,000 volts, D.C.—Also dual A.C.- 
D.C. output types. 

Descriptive literature sent 
promptly on request. D. W. Onan 
& Sons, 2182 Royalston Ave., Min- 
neapolis, Minn. 


Your inquiry for 
Present or post- 
war needs invited 


D. W. ONAN & SONS 
2182 Royalston Ave., Minneapolis 5, Minn. 
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(Continued from page 148) based on the concept of mutual aid fo; 


The war has brought about the realiza- mutual benefit, has a solid economic 
tion by the American peoples that the base. 
economic systems of the United States There can be little doubt that the air. 


and most of the other American republics plane, already a mighty force for inter. 
in large part are complementary. A total American unity, will become a stil 
of $1,300,000 imports to the United States greater instrument of solidarity among 
from Latin America in 1943 has empha-__ the free republics of the western hemi. 
sized that inter-American co-operation, sphere. END 





How We Must Use Air Power 


(Continued from page 142) 











lery with high angle fire or a curved tra- Little has been said about the fact that 
jectory, where the projectile goes up into units of the American and British Navy 
the air and then down towards the target controlling the waters between Tunis and 
and therefore can be placed a short dis- Sicily played the decisive part in prevent. 
tance ahead of the advancing infantry _ ing the escape of the German troops from 
without danger of hitting them. In the North Africa. 

capture of Kwajalein and other islands, The battlefield of Cassino and the Ger. 












Army artillery was so placed on neigh- man line to its right and left were never | 


boring reefs that an accompanying fire isolated, though we heard much of their 
could be given the infantry. being cut off because of the bombing of 
Thus, from Tarawa on, the attacks in the very few lines of railways and roads 


the Pacific have consisted of both pre- which led to it and above all of bombing 
paratory and accompanying fires. That the Brenner Pass. 
part of the fire nearest to the infantry The bombing of these lines of con- 


has been fired by Army artillery, while munication and the rear of the German 
the flat trajectory Navy guns and the Cassino line did not prevent the Ger. 
bombers have furnished that part of the mans from moving divisions to halt suc. 
fire further back. Our Navy also uses. cessfully the advance from the Anzio 
its dive bombers in direct attacks on bridgehead and prevent its use in out- 
enemy targets just in front of our advanc- flanking the German Cassino line. 
ing infantry in the same way that the Besides the German coast defense posi- 
Germans have used dive bombers since tions, there probably were only two in- 
the beginning of the war. fantry divisions and one armored divi- 
In General Montgomery’s victory at El sion in the general neighborhood of our 


RE oe yee 


Alamein he used both a tremendous con- Normandy landing. 
centration of artillery and the air force A great deal was said about isolating 
available to him for a preparatory and ac- this battlefield by cutting all the bridges | 
companying fire. Afterwards, up to and across the Loire and the Seine, the rail- 
including the final surrender of the Ger- ways to its rear and the road junctions. 
mans in Tunisia, no such concentrations Yet, more than a month after the land 
of fire were had. ing was made, we reported 16 German 
When Cassino was bombed by a con-_ divisions on the American and British 


centration of our heavy bombers it was’ front. These troops have been fighting 
virtually an isolated action. The bombing with enough intensity to prevent any ad- 
and an artillery preparatory fire and an’ vance on our left much beyond the line 
infantry attack were not carefully co- we had several days after landing. 
ordinated to provide maximum mutual Nothing could be more proof that the 
support at the right time, as was true at Normandy battlefield has not been iso- 
El Alamein. In addition, unlike El Ala- lated by our aviation. 

mein, there was no accompanying fire at Had the planes used in this attempted 
Cassino and the German infantry was isolation been used on the German troops 
able to come up out of its holes, in which opposing us, in addition to the artillery 
it had hidden to escape the bombing, and fire of our guns on shore and of our war- 
successfully resist such infantry attack ships, there is little doubt that these Ger- 
as took place. man troops would have been driven south 

The claim that aviation can isolate the and east and that we would have been to- 
battlefield is excellent in theory, but is day much further into Normandy than is 
not borne out. by what has happened in now the case. 
battle to date. Nor do the Germans and Far from isolating the battlefields, the 
Russians, who have done a great deal Germans were given the time to bring 
more fighting in this war than anyone their strength up, despite their loss of 
else, subscribe to the theory of battlefield Cherbourg, to almost that of the British 
isolation. and American landing forces. 

Great credit has been taken for the iso- Time is of the greatest importance it 
lation of the German troops in North an invasion. Landing forces must move 
Africa. Undoubtedly, aviation played an inland so quickly that the defenders can- 
important part in this isolation. However, not pin them down to beachheads and 
had North Africa been part of Sicily, in- perhaps one or two ports. Otherwise they 
stead of being separated from it by the cannot secure large enough bases i 
Mediterranean, the German forces, or a__ which to land everything necessary to be 
large part of them, would undoubtedly _ gin a real invasion. 
have successfully retreated to Sicily just A landing is not an invasion. We landed 
as the German forces retreated from on the Anzio bridgehead in Italy, but tt 
Sicily to Italy and then up the Italian was many weeks before that landing be 
Peninsula. (Continued on page 154) 
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COMPLETE LEWIS FACILITIES 


NOW AVAILABLE FOR CIVILIAN TRAINING 


ROSS 





Enroll Now for Aeronau- 
tical Engineering, Master 
Mechanics and Flight 


Flight Courses Start Immediately — 
other Classes Start January 4, 1945 


The facilities at the Lewis School of 
Aeronautics are once again entirely 
available for civilian instruction with 
complete faculty staff and finest equip- 
ment ready to carry on the same high 
standards of instruction that charac. 
terized Lewis before the war. 


Three Courses Offered 


Aeronautical Engineering Course at 
Lewis has been recognized as the most 
comprehensive offered anywhere. In ad- 
dition to a thorough instruction of 
technical subjects, the student also 
studies cultural subjects to develop his 
character, ideals, and breadth of view. 


Master Mechanics Course includes a 
complete study of airplane construction, 
performance, maintenance, overhaul and 
inspection. In addition the student will 
Study aircraft engines inside and out— 





(] Blind Flight and Instrument (CD Flight 
Previous Schooling Age 
LT TTT II ily Name. City 
Address State. 


BEAUTIFUL MILE-WIDE CAMPUS AIRPORT AT LEWIS; 





disassembly, and assembly, engine re- 
building and general service to motors. 


Flight Course available to those students 
seeking a Private Pilot’s License. Course 
includes 35 to 40 hours of flight and 72 
hours of ground school including mete- 
orology, Civil Air Regulations, aerial 
navigation and general service to aircraft. 


When Do Courses Start? 


Aeronautical Engineering and Master 
Mechanics classes will start January 4, 
1945. Flight Courses are starting im- 
mediately and are available to men and 
women as well. If you are coming of 
draft age, engineering training will help 
you in the armed service. Easy, monthly 
payments can be arranged to suit your 
convenience. 


War Veterans 


Here is the opportunity for 
you to obtain a comprehen- 
sive training for a career in 
aviation. Lewis is in an ideal 
location for returning war 
veterans. Located in the beau- 
tiful country side adjacent to 
Lockport, the 900 acre cam- 
pus offers the student a perfect 
atmosphere for work and 
relaxation. 





LOCKPORT, ILLINOIS 
Dept. F-9 


( Aercnautical Engineering 





Gentlemen....Kindly send me your illustrated FREE CATALOG. 
especially interested in (check course): 





Write For New Catalog 


Send for 42 page Lewis catalog and ene 
rollment blank. The catalog contains 
complete description of courses offered, 
pictures of facilities, faculty and list 
of subjects covered in each course. 
It’s yours for the asking. Fill out the 
coupon and mail today. 
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LEWI S SCHOOL OF AERONAUTICS 
or: 


(-] Master Mechanics 























154 





PARACHUTE JUMPERS 
LOG BOOKS 


Just off the press, a com- 
plete parachute jumpers Log 
designed by a jumper for 
jumpers. 

This Log contains entry 
spaces for all remarks per- 
taining to the jump, and en- 
tries on the Chutes used. 

Also contains the C. A. A. 
Regulations on PARACHUTE 
JUMPING and spaces to keep 
a Diary of each jump. 

$1.75 each postpaid 


SPIKE’S PARACHUTE SERVICE 


Box 446, Fresno 9, Calif. 


CCIM IMATE SUN 


















*OCULENS SUNGLASSES 
Meet U. S. Army specifications 
for absorption of infra-red and 
ultra-violet rays! Filter out sun- 
glare without squinting, blurring 






or masking your vision—and 
without changing color values. 
Smartly styled for sports, and 
street wear. Get a pair today. 
2K reste 

comprone 

comeany 

atw vor 


CLEAN VISION SUNGLASSES 











Thorough training 





tunnel, latest equipment. Courses also in Civil 
Electrical, Mechanical, Chemical, oe eer 
inging; Business Administration, re- 
tarial Science. TRI-STATE, long dist tinguished for 
its 2% yr. courses, offers a great advantage to E} 

SERV ic E MEN who can complete their work here 
in the SHOIL.TEST POSSIBLE TIME, Special Prep 
aratory Dept. for those who lack high school or 
graduates who desire REFRESHER COURSES 
Men and women. Tuition, living costs low 61st 
year, Enter September, January, March, June. Cat- 


alog. 
794 College Ave., Angola, Indiana 


ENGINEERING 2 monrus 


27 MONTHS 
Chem.. Civil 


Courses in. Aero: gute al. Electrical, 
Mech., Radio Engineering. One year courses in 
Radio ane ,Drafting. “Govt. -approved Ground School 
+ ho added cost. Low 

Earn living expenses. 
6. Dec., Mar.. June. Catalog 


INDIANA TECHNICAL COLLEGE 
@. Washington Bivd.. Fort Wayne 2. 
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oer sation P orm a 
Auiators 


By PRANK J. COYLE 
75 loose leaf work sheets of over 400 classroom tried 
graphical and computation roblems. Covers all navi- 
gation from chart ading to celestial Used in primary 
Price 61.00 gered jour se 
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Sensationa/ - Mew - Thrilling 





THE BABY SHARK 
Newest “‘G"”’ Line Sensation 
Designed for all Class A & 
B Motors, the BABY 
"| SHARK flies at 


Only Postage 25¢ 


tiustrated |p Descriptive 


So 
VICTOR STANZEL & & co. 
Schulenburg, Dept. P, Texas 
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SPEED PLANES FLOWN 
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came part of the Italian invasion. This 
happened only when the German retreat 
from the Cassino line allowed our troops 
in the bridgehead to advance. 

As long as landings on hostile shores 
are considered as secondary operations to 
strategic long-range bombings, our inva- 
sions will proceed slowly. 

Once in Italy, the establishment of a 
long-range bombing airfield at Foggia was 
given priority over reinforcing our ground 
forces which were consequently held up. 

We were hardly ashore in Normandy 
before a large part of the air force was 
withdrawn to resume the long-range 
strategic bombing of Germany. 

If real invasions are to gain decisive 
victory, it is more important that the 
troops on the ground go steadily forward 
than that new long-range bomber air- 
fields be established to reach further into 
enemy territory. 

Every event from the outbreak of war 
in September, 1939, has proven this. 

The war furnishes a long record of 
bombing German submarine and surface 
vessel bases. This bombing has not 
stopped their use. 

The same is now true of the robot plane 
bases. They have been repeatedly bombed, 
yet the robots are still operating over 
southern England. The capture by ground 
troops of these platforms would end the 
robot bombings, just as the capture of the 
submarine bases would end their attacks 
on shipping. 

Further, relying primarily upon strate- 
gic long-range bombing instead of making 
the advance of the ground troops the 
primary objective, gives the enemy time 
to extricate himself from difficult posi- 
tions such as that he was in at the time 
of Stalingrad, and thus enables him to 
prepare to meet new offensives such as 
the present one in Normandy. 

From September, 1939, until the land- 
ing in Normandy, which was followed by 
the Russian attack in the east, the Ger- 
mans always had the time to concentrate 
first on one enemy and then on another 
without ever having to look in two direc- 
tions at once because of large scale attack 
upon them. 

The relatively few German divisions 
employed in North Africa and then in 
Sicily and Italy are such a small num- 
ber comparatively that none of these 
operations constituted a threat to the 
Germans. 

The strategic bombing of Germany, 
even if as successful as claimed, could not 
make itself effective quickly enough to 
aid the Russian advance materially. 

This is why the Russians persistently 
and forcibly insisted upon the establish- 
ment of a second front on the continent 
of Europe on a scale large enough to 
really divert German reserves and in a 
locality really dangerous to the German 
position in Europe which the Italian cam- 
paign was not. 

Had there been enough ground troops 
available to reach the Rhine in 1939 and 
to seize Norway in 1940, then the Allied 
aviation would have had bases for their 
strategic bombers which would have per- 
mitted them to reach every part of Ger- 
many nearly four years before it was pos- 
sible under the strategy which put the 
importance of ground troops in a sub- 
ordinate position. 
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Similarly, the shuttle bombing which is 
now taking place could have begun 
months before it was possible because our 
position in western Europe would not 
have forced us to wait until the Russians 
had advanced to their present position, 

It is the advance of the Russian ground 
troops which has made possible the stra. 
tegic bombing of all Germany, not the 
strategic bombing of part of Germany 
which made the Russian advance possible 

The more the matter is studied, the 
more it is evident from the events of the 
war to date that effective use of aviation 
on land, as in Europe, depends upon the 
advance of the ground forces. 

Therefore, the effective aid by aviation 
of such an advance should be a primary 
mission of all aviation and not just of 
tactical aviation and even then, as is our 
present custom, only in third place. 

From nearly the beginning of the Pa- 
cific conflict, our aviation has shown itself 
superior to Japanese aviation under equal 
conditions. 

Yet, despite the increase of our avia- 
tion, we have not made any appreciable 
gains in the two and three-quarter years 
since Pear] Harbor was attacked. 

Why? 

The answer is simply that the vast dis- 
tances of the Pacific prevent land-based 
aviation from doing any such damage as 
is true of the British and American avia- 
tion over Germany. In the Pacific our 
aviation must be carried by aircraft car- 
rier or ship in order to concentrate on 
enemy territory with sufficient force, 
whereas only a few score miles of the 
English Channel separate our British- 
based planes from enemy territory. 

The fighting in the Pacific to date 
proves that carrier-based aviation alone 
cannot win a decisive victory. This is 
true, first, because the carriers are s0 
weakly armored and gunned that they 
must fall prey to the planes of an enemy 
carrier supported by a more heavily ar- 
mored and gunned surface vessel than 
the carrier. It is true, secondly, because 
carrier planes alone cannot destroy the 
new battleships such as those we are now 
sending to the Pacific. It takes both bat- 
tleship gunfire and aviation fire to do this. 

The only answer, then, is to assign the 
most heavily armored and gunned surface 
ship—the battleship—as the companion of 
the carrier. This makes a team which 
only a force of several carriers and sev- 
eral battleships can overcome. (As long 
ago as 1931 the author advocated in an 
article the need for experimentation with 
ships capable of bearing heavy guns and 
armor and carrying numerous planes.) 

Thus, as on land in Europe, at sea in 
the Pacific aviation fire alone cannot do 
it, but must be concentrated with naval 
artillery fire upon enemy targets. 

The recent statement of Secretary For- 
restal that the objective is the destruction 
of the Japanese fleet, shows that the Ne- 
poleonic principle of the destruction of 
the enemy’s armed forces is being fol- 
lowed in the Pacific. 

We want to defeat both Germany ane 
Japan decisively. We want to do it 
the minimum amount of time. 

The crux of the whole matter is simply 
this: that when the fire of aviation 
added to the fire of ground troops (a) 

(Continued on page 158) 
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9 College pbecredited * 
Courses ta pbuiation 


based on 20 years’ successful training experience: 





AIRCRAFT AND ENGINE MECHANICS COURSE 
AERONAUTICAL DESIGN ENGINEERING 
INSTRUMENT TECHNICIANS COURSE 
AERONAUTICAL DRAFTING COURSE 
AIRCRAFT MECHANICS COURSE 
MAINTENANCE ENGINEERING 
RADIO TECHNICIANS COURSE 
ENGINE MECHANICS COURSE 
PARACHUTE RIGGING 
AERIAL NAVIGATION 
LINK INSTRUCTOR 
METEOROLOGY 


MEMBER A.T. S. 


Contractors to 
U. S. ARMY AIR FORCE 
BRITISH ROYAL AIR FORCE 
* 


CAA Approved Ground and Flight School 
* 


Accredited as Junior College 
by State Accrediting Agency of Texas 
x** re 
COLLEGE CREDIT ALSO GIVEN 
FOR PRIVATE PILOT AND 
COMMERCIAL PILOT TRAINING 


Supplementary College Courses 
in 
ENGLISH e PHYSICS 
GOVERNMENT 
ANALYTICS 



























INQUPRE wtraeow?T OBLIGATION | 


°, ttle: 
atye_ - —_Cily Stale 
DALLAS AVIATION SCHOOL 
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SPECIAL (t+ 944 


Ud. NAVAL AVIATION 





For the third time Fi YING brings to you 


a complete authentic report of U. S. Naval Aviation... prepared with 
the help and cooperation of the Navy... portraying vividly, the dy- 


namic striking power of the Navy’s air force. 


Read this Special Issue for a comprehensive up-to-date report of U. S. 
Naval Aviation at war. On sale at newsstands September 12th. 
ZIFF-DAVIS PUBLISHING COMPANY 


540 North Michigan Avenue, Chicago 1], Illinois 


New York : Washington . Los Angeles : London . Toronto 
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AIRPLANES FOR SALE 
PIPER CUB $225; Taylorcraft $375; Aeronca 
$325. Send 25c for complete Directory listing 
these and more than 200 other buys, with own- 
er’s price, name and address. Used Aircraft Di- 
rectory, Athens, Ohio. 


AVIATION SUPPLIES 














NEW TIRES: Factory Stocks — Our specials 
6:00x6 non-skid 7 :00x4, 8:00x4, strictly firsts, 
4-ply $11.75 Tubes $3.25. All sizes stocked 
6:50 x 10, 7:50 x 10, 8:50 x 10 Regular &.00- 
10.00. Smooth Contour Tailwheels. 6x2 _ Solid 


Tailwheels $1.45. Lowest prices. Immediate de- 
liveries. New reliable Merchandise. Sensenich 
Propellers. B.G. & Champion Spark Plugs. Stor- 
age Batteries. Windshield Pyralin. Scott Tail- 
wheel Assemblies. Shockcord rings. Bob Trader- 
Aero Supply, Municipal Airport, Pittsburgh, Pa. 


AIRPLANES WANTED 








WILL buy Ercoupe airplane no matter what con- 
dition. Write or wire H. D. Tisdale, Box 484, 
El Paso, Texas 





AVIATION EQUIPMENT 





AIR CORPS Squadron Insignias; for collectors 
and made to order. Prices and details, 10c. 
Hobbyguild, G-35 West 32nd St., New York. 
SUMMER Flying Caps—Nationally known “Sun 
Dodger” long visor, twill, ventilated $1.15, A2 
Army type leather Flying Jackets (cloth lined) 
zippered, elastic-knit waistband and cuffs $15.00. 
Flying Equipment Sales Co., 1643 W. Wolfram 
St., Chicago 13, Il 

FLYING Jackets, limited quantity, new B3 Army 
type (sheep skin lined) zippered $32.95; A3 Army 
Trousers (sheep skin lined) zippered $40.00; B2 





Army type leather visor Caps (sheep skin lined) 
$3.75. State size. Flying Equipment Sales Co., 
1643 W. Wolfram St., Chicago 13, Il 





BOOKS 


AIKCRAFT & ENGINE MECHANIC MANUAL— 
just off the press—contains typical new examina 
tions. Prepare for your rating. Only $3.00, post- 
paid or C.0.D. Quiz System, 12021 Ventura 
Bivd.. N. Hollywood, Calif. 


GROUND Instructors. 








At last, what you have 
needed. These three books prepare you for ati 
ratings: ‘Ground Instructor” a basic text. $3.00 
Ground Instructor Rating,” all in multiple choice 
form, necessary to prepare you for the govern 
ment test, $3.00 “Air Navigation Note Book’ 
with Dept. of Commerce Navigation Plotter De- 
Luxe. $4.00. Quiz System, 12021 Ventura Blvd.. 
N Hollywood. Calif 





FLIGHT Instructor, with new “Multiple Choice 
Typical Examinations.” Load Factor problems 
with solutions. Important information you must 
know. Only $3.00, postpaid or C.0.D. Quiz Sys- 
tem, 12021 Ventura Blvd., N. Hollywood, Calif. 


COMMERCIAL and Private Pilots. New typicai 
‘Multiple Choice” examinations are included in 











“Aeronauticai Training” just published; only 
$3.00 postpaid or C.0.D. Quiz System. 12021 


Ventura Blvd., N. Hollywood, Calif. 


RADIO-TELEPHONE Permit. Complete authentic 
government examinations fully covered in ‘Radio 
& Instrument Flying’’ by Charles A. Zweng. This 
latest book prepares you for Instrument Rating— 
necessary for Airline and Ferry Command. Only 
$4.00, postpaid or C.0.D. Quiz System. 12021 
Ventura Blva.. N. Hollywood, Calif. 








MAGAZINES (back-dated) — Foreign, domestic, 
arts. All publishers. Bargain prices. Also books, 
booklets, pin-ups, subscriptions Catalogs 10¢ 
(stamps accepted). Cicerone’s, 863 First Avenue, 
New York 17 

CORRESPONDENCE Courses and self-instruction 
books, slightly used. Sold, rented, exchanged. 
All subjects. Satisfaction guaranteed. Cash paid 
for used courses. Complete information and 92- 
page illustrated bargain catalog FREE. Write— 
Nelson Company, Dept. 2-17, Chicago 4, Il. 
TEST YOURSELF, grade yourself, with ‘“‘Bart’s 
Aero Quiz-Book.”” For Private, Commercial Pi'ot; 
Ground Instructor; Instrument Rating Examinees, 
Covers CAR, Navigation, Meteorology, Airplanes, 








Engines, Acrobatics, Flight Tests, Standardized 
Flight Sequence. Over 1250 multiple-choice ques- 


tions with answer keys and grade sheets. Cloth- 
bound, $2.50. Question-Air System. Box 36. Paris 
Texas 

“SO YOU’RE GOING TO FLY THE BIG ONES,” 
an illustrated book for pilots who intend to fly 
commercially or fly big fast planes in the armed 
forces. Explains all the tricks of handling big 
planes. Also gives all the dope on Trans-Atlantic 
flying, including weather, etc. Written by former 
U.S. Army, Trans-Atlantic Airline and test pilot. 
Send $1.50 to Brown Printing Co., Montgomery, 
Alabama. 








INSTRUCTION 


MILITARY Pilots, prepare now for postwar flying 
license. “Bart’s Aero Quiz-Book contains over 
1250 typical questions, answer keys on subjects 
for all CAA pilot licenses including Ground In- 
structor; Private, Commercial Pilot, Instrument 
Kating with pertinent information concerning flight 
tests and flying standards. Now, Clothbound edi- 
tion, $2.50. Aero Quiz-books. Hillcrest Station 
Rox 282. San Diego, Calif 

BUILD your own famous BG 6 utility or BG 8, 
2 place training sailplane from government cer- 
tificated plans. Complete plans and _ specifica- 
tions are now available to homebuilders, schools, 
and colleges. Many of these gliders have been 
successfully used by the airforces, colleges and 
high schools. We also can supply some aircraft 
material and parts. Send 10 cents for illustrated 
circular. Briegleb Aircraft Company, Van Nuys, 
Calif. 

KOLLSMAN Instrument Handbook. A _ 150-page 
leather covered loose-leaf book giving detailed 
information on the construction, operation and 
maintenance of fourteen commonly used flight 
and engine instruments. Includes many small 
illustrations showing step by step procedures. 
$2.00 postpaid or COD. Kollsman Instruments 
Division, 80-02 45th. Ave., Elmhurst, N. Y. 


COMMERCIAL PILOTS—war training programs 
need you—prepare with us for your Commercial 
rating. Regular Commercial Course $75.00. In- 
strument Rating Course $25.00. Pan American 
Navigation Service. 12021 Ventura Bivd., N. Hol- 
'ywood. Calif 


PLASTIC, the amazing transparent sheeting—a 
hobby with a future. Complete working instruc- 
tions and plasticraft project kit with drawings, 
samples and materials for visible jewel box. Post- 
paid $5.00. Universal Consolidated, Box C, 408 
S. Spring St., Los Angeles (13), Calif. 

PASS CAA Examinations! Simplified home study 
course prepares you for written exam for Private 
Pilot Certificate. All your questions answered. 
Set your own pace. Rates reasonable. Write to- 
day. Wisconsin Aeronautical Institute, 1522 Flett 
Ave., Racine, Wis. 


PATENTS 


























AIRLINE TRANSPORT 
Zweng; a new book, first of its kind—prepares 
applicants for Airline Transport Pilot Rating. 
Typical examinations included. $4.00 postpaid or 
C.0.D. Pan American Navigation Service, 12021 
Ventura Blvd., N. Hollywood, Calif. 


AIRCRAFT Hydraulic Systems,” by E. W. Mce- 
Donough. Design-Theory-Operation. A‘ special- 
ized branch of aeronautics for students, mechan- 
ies, engineers, draftsmen, training schools. Test- 
ing and maintenance of commercial and military 
hydraulic installations treated fully. $2.50. Air- 
—_ Specialties, 134 So. Waller Ave.. Chicago 44 
Illinois 


QUALIFY as Airplane & Engine Mechanic. 1944 
texts prepare you for A & E rating (license) 
exam. Covers all phases required mechanical 


SPO} PILOT RATING, by 











work, diagrams and latest Civil Air Regulations. 
Author holds A & E Certificate plus Aeronautical 
Engineering Degree. 
text $1.50. 
C.0.D. 
Illinois. 


Aircraft text $1.50. 
Combination $2.50. 
Flight Press, 


Engine 
Postpaid or 
Box 101-A, Edwardsville, 





PATENT Particulars and Blanks Free: Sterling 
tuck, F, Hotel Plaza, Washington, D. C.: Govern- 
ment-Registered Patent Attorney 37 vears. 


PATENT your Good Ideas! Send me your simple 
sketch or model. Free confidential advice—lit- 
erature. 
Engineer, 1234 Broadway, New York City. 








PATENTS: Low Cost. Book and advice free. L. 
F. Randolph, Dept. 372, Washington, D. C. 


SITUATIONS WANTED 





Z. Polachek, Registered Patent Attorney-* 


THIRTY-THREE year old married man desires 
employment with airport, light plane dealer, dis- 
tributor, or manufacturer Twelve years expe- 
rience bookkeeping and general office routine, with 
good knowledge of accounting and costs. Would 
consider investing small amount. Write Box 
#233, % Flying. 
COMMERCIAL pilot desires employment 1500 
hours in all types of aircraft. Location immate- 
rial. Draft exempt. V. J. Weight, Onalaska, Wis. 
HELP WANTED 
AGENTS WANTED: to represent us with a com- 
plete line of sunglasses suitable for aviation or 
other purposes. Full or part time. Liberal com- 
missions. Industrial Optical Co., 136 Fulton St., 
New York 7, N. Y. 
MISCELLANEOUS 


REAL PHOTOGRAPHS (not imitations) of all the 
latest aeroplanes of United States, Britain, Get 
many, Japan and other countries. Also World 
War I. Send 25c for sample photo and 80-page 
illustrated catalogue listing over 2,000 different 
aeroplane photographs. Aeroplane Photo Supply. 
Box 195, Toronto, Can. 


EVERY Picture An Enlargement. 8 sparkling 
deckle-edge Enlargements and roll developed 25c 
coin; 116 size or smaller; enlarge reprints 3c 
Enlarge Photo, Box 791N, Boston, Mass 


NEW Rubber Boats! Holds 4 men. About 10 ft. 
long, 5 ft. wide. When deflated, packs into car- 
rying kit 3 ft. long, weighing about 32 Ibs. Made 
to rigid government specifications, these are used 
boats, not new, but entirely overhauled, repaired 
and tested. Easy to inflate with hand pump or 
garage hose. Ideal for fishermen, duck hunters, 
yacht tenders, swimming pools and summer homes, 























Similar to the boats in which Eddie Ricken- 
backer and his mates drifted for 21 days. Worth 
$300.00 when new, these reconditioned rubber 
boats are a sensational bargain at only $39.50. 


No accessories included. Collapsible oars $4.50 
per pair. OTHER TYPES—new, unused, obso- 
lete or rejected two-man rubber boats without ac- 
cessories, $59.50—new, unused, obsolete or re- 
jected four-man type without accessories, $79.50— 
new, unused, obsolete or rejected seven-man type 
without accessories, $99.50. Reconditioned one- 


man type $19.50—reconditioned two-man type 
$34.50. Limited quantities only for immediate 
shipment. Satisfaction guaranteed or money back. 


Shipped C.0.D. subject to examination. Send for 
descriptive literature. Karl Ort, Department FLI, 
York, Penna. 

ALL Balsa Gas Kits by Berkeley: Modelcraft: 
and Pacer B or C: Have Class A, B and C Kits. 
Fresh rubber, gas propellers, dope or thinner, 
pint 90c; have new and used engines; highest 
price for yours. Give exact condition first letter 
and price wanted. Send for catalog. Rear crank- 
cases, sand cast and strong, for Forster “‘99” at 
$1.50 each. Holcomb Pharmacy, Alma, Kans. 


SEND $1.00 for large photo cuts she-ving speed 
and power equipment we build for Racing cars 
Hydroplanes and Midgets. Dual manifolds for 
V-8-85-60-Mercury and Model A. 1944 price sheet 
included. R&R Mfg. Co., Box 546, Robert M. 
Roof, Anderson, Ind. 


BE AN Auctioneer. A pleasant, profitable occu- 
pation. Send for FREE catalogue and how to re- 
ceive Home Study Course. Fred Reppert School 
of Auctioneering, Box 133, Decatur, Indiana 


SUPERWAX preserves, waterproofs canvas, rope, 
leather. Waxes skis. Finishes wood. Prevents 
rust. 1% pounds (Gallon size. Concentrated), 
$1.00. Superwax, Box 1492-F, Milwaukee 1, Wis. 


ORIGINAL pencil sketchings of latest type mili- 
tary, civil aircraft, to order. On heavy 9x12 draw- 
ing paper, suitable for framing. $1.00 each. Jas. 
Shannon, 502 W. 139th St., New York 31, N. Y. 
SPORTSMAN .22 Revolvers—New Double Action, 
9 shot-6” barrel $31.25. Permit or NRA card 
required—Servicemen excepted. Bonin, 174 Rand, 
Central Falls, R. I. 


MOTOR-SCOOTERS as low as $50.00, motorcycles 
$100.00, gasoline motors $10.00. Unrationed 10, 
12, 14 inch balloon tires $2.00 up. Mail order 
only. Send 25c for complete new catalogue just 
out. Midget Motors Directory, Athens, Ohio. 


























SALES Manager or liaison representative. 15 
years’ experience in sales field. Age 40. College 
graduate. Past two years spent as field repre- 
sentative, expediter, and liaison man for major 
aircraft manufacturer. Good connections. Proven 
executive ability. Desirous of permanent affilia- 
tion with manufacturer of aircraft or parts who is 
interested in developing present and post-war 
markets. Can provide certificate of availability 
and best of references. Address Box #232, % 
Flying. 


WANTED—MISCELLANEOUS 


WATCHES Wanted—Broken or usable—all kinds, 
even Ingersolls. Highest prices paid for jewelry, 
rings, spectacles, alarm clocks, razors, cigarette 
lighters, gold teeth, etc. Cash mailed promptly 
Lowe’s, Holland Building, St. Louis 1, Mo 


WANTED—Motorcycles, motors and transmissions, 
scooters, small motors of any kind. Name your 
own price. Write: Midget Motors Directory, 
Athens, Ohio. 
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land or (b) on battleships at sea, the con- 
centration brings decisive results— 

First, by enabling the ground forces to 
advance, destroying the enemy’s ground 
forces and capturing all the Navy and 
submarine bases, robot-launching plat- 
forms, airfields, factories, oil supplies— 
everything else, in other words, to com- 
pletely stop the enemy from making war 
on land, at sea and in the air. 

Second, by enabling at sea (Pacific) the 
capture of the enemy’s sea and air bases 
on the various islands, the possession of 
which enables them to operate against us, 
without which we cannot operate against 
them, but whose capture does permit us 
to operate against them. 

From the Spanish Civil War in 1938, 
when both sides had fully developed their 
armed forces, to date, every campaign 
without fail has indicated the shortcom- 
ings of Douhet’s theory and shown in- 
stead that air, used to the full extent of 
its wonderful possibilities, jointly with 
sea and ground forces, increases the speed 
with which decisive victory can be ob- 
tained when Napoleon’s principle of de- 
stroying the enemy’s armed forces in bat- 
tle is followed. The concentration of all 
possible fire instead of its dispersal in the 
answer to this. END 
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by Charles A. Zweng 


Member, Institute of Aeronautical Sciences 
Author of Radio & Instrument Flying, etc 


training centers. 


Again, the men and women of America will be indebted to Charles 
A. Zweng for this, his latest contribution to the advancement of 
aviation. The publishers promise that “ZWENG AVIATION DIC- 
TIONARY” will be as intriquing as it is informative—for instance, 
can you define: 


Occulting light Ionosphere 
Doppler effect Librascope 
Mistral S.B.R.A. 
Graticule Sensible horizon 
Astrolabe Lenticular Cloud 


End use ie Barotropic state 
Landing run Q.D.M. approach 
Geocentric altitude Gibson girl 


PRICED ONLY $6.00 


This new First Edition by the well known author is the book that the aviation 
world has been demanding, and the author has been promising—a new EN 
CYCLOPAEDIC AVIATION DICTIONARY, bristling with thousands of words 
and definitions—the keenest working tool in your aviation library. A necessary 
authority for the pilot, aviation student, instructor, avation executive and 


New... Authoritative... Ou J 


AVIATION DICTIONARY 


DO YOU KNOW— 
. Who made the first Atlantic crossing? 


Who made the first glider flight? 
Who carried the first air express? 
. Who flew for the first time on scheduled 


made the first military Atlantic crossing? 


a change in military aviation? 





. Who made the first round-the-world flight? 


night flight? 


What woman made the first flight over the Atlantic? 
. What high ranking officer, now in the European theater of war, 


. What important act in aviation by Billy Mitchell brought about 


9. What does “Togo the Lamplighter” signify? 


10. What is our fastest airplane? Does it use 


high octane gasoline? 


These are answered, and thousands of aviation words and terms 
are defined in ZWENG‘s AVIATION DICTIONARY. Included are the 
names of many outstanding men and women, with a summary of 
their contribution to the progress of aviation. 


The publishers congratulate the author for this splendid volume— 


beautifully bound in Maroon Leatherette with 
did illustrations of principal aircraft. 


PREPAID OR C.0.D. 
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Pan-American 


12021 VENTURA 
BOULEVARD 





NEW DEAD RECKONING EQUIPMENT 


For Defense of Land, Sea and Air 
RADIO and INSTRUMENT FLYING: By Charles A 


material. Written especially to 
prepare the pilot for government examination for ‘‘in- 
strument rating.’”” Radio-Telephone Permit included 
with Meteorology, Radio-Orientation, let-down, off- 
airport problems. Only $4.00. 


FLIGHT INSTRUCTOR: 
scope of the written examination for fiight instructor 
rating. New authentic Multiple Choice questions with 
answers included, $3.00 postpaid, or C.0.D 
CELESTIAL NAVIGATION —complete equipment con 
sisting of, Air Navigation Note Book and Navigation 
Plotter, Simplified Celestial Navigation, Air Almanac, 
line of Position Book, and Illynes Star Chart, all 6 
items only $11.75 postpaid or C.O.D. 
AERONAUTICAL TRAINING. New enlarged edition 
For the first time shows separate sections containing 
Vrivate Pilot and Commercial Pilot ‘‘Multiple Choice 
Examinations.”” Makes 
$3.00 postpaid or C.O.D. 
GROUND INSTRUCTOR. Written for the student 
preparing for ‘‘Ground Instructor Rating.’’ gar 
for class work. Covers Navigation, Meteorology, Air 
Flight Engines and Civil Air 
Regulations. $3.00 postpaid or C.0.D. 

GROUND INSTRUCTOR RATING. Off the press Nx 
vember Ist. Contains “‘Multiple Choice” examinations 
on Navigation, Meteorology, Aircraft and Theory of 


Air Corps. New Edition cov- 


A new text covering the 


your government test easy 


Gold Lettering. Splen- 


Nawigation Senuice DEPT. F. 4 


NORTH HOLLYWOOD 
CALIFORNIA 





Dalton E-6B (Army Type) Navigation Computer. .$10.00 Flight, Engines and CAR. Nomenclature and aviation THE NEW “LINK" OCTANT 
Air Navigator’s Log Book.............- he daleaconien 2.00 dictionary in back of book. It’s new and different. —_ 
Navigation Watch “Sweep Second’ .............- 71.50 Something you cannot afford to be without. $3.00 " a type ** for aircraft celestial Navigation. 
Dae sane postpaid. Or it may be purchased in combination with $262.50. No priority required, 
“Important Announcement” “Ground Instructor’’ for $5.00 
d r the Student 
7 AIRPLANE and ENGINE MECHANICS: Examina- eacipment Recommended fo : 
AIRLINE TRANSPORT PILOT TRAINING —A New Book tions, New authentic Quiz Book now covers the new Beginning Study of Celestial Navigation: 
The publishers announce the publication of a new book Multiple Choice examinations fully illustrated with Air Navigation Note Book with Navigation 
by Charles A. Zweng and Allan C. Zweng—AIR TRANS- necessary diagrams. Used by Lockheed, Douglas, . $4 
PORT PILOT RATING Northrup, Ryan and outstanding schools. Why fail? Plotter ...... settee ete eeees 
This book is designed to serve the need of all pilots Only $3.00 for both examinations, and CAR. Simplified Celestial Navigatio®...ccoccccces 3. 
who are preparing for the government examination for AIR NAVIGATION (Gold Medal Edition) includes American Air Almanac. .....cseceeeeeeeeees i. 
Air Transport Pilot Rating, meteorology. Just Published, $3.50. Line of Position Book........ PaaS Pere 2. 
Subjects covered include: Air Navigation and Instru os S “he 
ments; navigation facilities on civil] airways; Radio orien- NAVIGATION EQUIPMENT ° ane Sat Se tae cea ath 
Oey clade foe tree, gakcronautical meteorol” PARALLEL RULES—Standard Precision type for ac- NEW 
winds, icing conditions and character of fronts, CAR curate dead reckoning and celestial plotting and lay- 
pertinent to Airline Transport Pilot Rating, including ing down “‘lines of position. $2.50. Cox & Stevens Dead Reckoning Navigation 
Air Carrier Regulations. Fully illustrated, price $4.00 DIVIDERS (Navy Type)—Accurate fer dead reckon Computers DeLuxe with Instructions....... 
postpaid or C.0.D ing and celestial Air Navigation $1 (Used on transoceanic flights) 
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CULVER AIRCRAFT CORPORATION 
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CULVER AIRCRAFT CORPORATION 
Dept. F 28 

Culver Airport 

Wichita 1, Kansas 


«+++. Please put me down for a permanent 
subscription to your publication, *“Culver's 
Still Going Places,” so I will have information 
about Culver as fast as you can release it. 


Iam C) I aim not CJ a pilot 


Name 








Address 





City 





State. 
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Pp: Air College is primarily interested in building 


competence of mind and hand for tomorrow's Leaders 
in Aviation. However, much thought and effort are de- 
voted to establishing and maintaining an over-all school 
environment that will contribute its share to the enjoy- 
ment as well as the usefulness of College life. 

These photographs will not substitute for a personal 
visit of inspection, but do reflect, to some extent, the 
effort that has been made to establish a school home that 
is attractive and pleasant. 

Now is the time for you to begin preparation at Parks 
for your place of Leadership. in tomorrow's expanded 
Aviation Industry. 

Write today for Parks 64-page catalog outlining in 
detail the three Aviation Leadership Training Courses 
Aviation Operations Engineering, Aviation Maintenance 
Engineering, and Aeronautical Engineering. 


PARKS AIR COLLEGE 


PARKS AIR COLLEGE was founded August 1, 1927. Has 2104 Cahokia Road « East St. Louis, Illinois 
enjoyed full Federal approval longer than any other avia- 

tion school. 

Is accredited in its Aeronautical Engineering School by the 

Illinois Supesintendent of Public Instruction. ‘ 

Included since 1938 in The Directory of Colleges and Univer- , i : : —_— 
sities, issued by the United States Office of Education. PARKS AIR COLLEGE, 2104 Cahokia Road, East St. Louis, Illinois 
Is on the list of approved schools of the Veterans’ Administra - 
tion, making discharged veterans who attend Parks cligible 
for all educational benefits provided in the G.I. Bill of Rights” 


Please send me the Parks 64-page catalog giving complete details 
of the courses offered in commercial aviation training. 


Has a capacity for enrollment of 400 commercial aviation 
students. 

Has its own airport with a school plant of 25 buildings devoted 
to school purposes entirely. 

Maintains a faculty-student ratio of not moresthan L to 10. 
Each faculty member is especially qualified for his particular 
field of instruction. 

Open to high school graduates with a ranking in the upper 


two-thirds of their classes. 
Copyright —Parks Air College, 1944 





